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Festschrift 


in Commemoration of 
the Twentieth Anniversary of 


The New York Institute of Clinical 
Oral Pathology 


1933-1953 


HISTORY OF THE NEW YORK INSTITUTE OF CLINICAL 
ORAL PATHOLOGY 


CoMPILED BY JULIUS ScHAFFER, D.D.S., New York, N. Y. 


A A clinical conference in Baltimore in 1932, a group of dental and medical 
practitioners were discussing a mutual problem. The complex and over- 
lapping developments in the field of oral pathology were making it increasing- 
ly difficult for either the dentist or the physician to keep himself fully con- 
versant with all that it was necessary for him to know. 

The late Dr. Harlow Brooks once expressed himself as follows: 

Every active physician and dentist is fully aware of the very numerous problems in 
oral pathology which are covered alike by the clinical work of both dentists and physicians. 
It is no longer possible to separate these two fields of work, and yet it is impossible for 
any one person of either department to keep himself fully conversant with all that is 
necessary to know on any of these subjects. Hence it is that a group study of these 
problems is so imperatively necessary. It is particularly desirable that the study of 
pathology should go hand in hand with clinical study and treatment. 


Out of that discussion twenty years ago grew the New York Institute of 
Clinical Oral Pathology. Incorporated on Dee. 20, 1932, the organization 
dedicated itself to “the study and advancement of oral pathology, particularly 
to the correlation of clinical findings, x-ray examination, and histopathological 
evidence, and the dissemination of such knowledge to the members of this In- 
stitute, and to the medical and dental professions.” 

This year, which marks the twentieth anniversary of the founding of the 
Institute, attention is drawn back to its history, its origins and purposes, and 
to its accomplishments. 

On Jan. 23, 1933, the founders, Drs. Theodor Blum, Lester R. Cahn, Theo- 
dore Kaletsky,t Isador Hirschfeld, Herman L. Reiss,t and Meyer L. Rosoff,t 
met for the first time. They were assisted by the advice of several distinguished 
scientists: Drs. Harlow Brooks,t James Ewing,t Abraham Flexner, and - 


George H. Semken.t 
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With an initial group of forty-seven members, the Institute launched an 
ambitious program. 

Monthly conferences were to be held from October through May. Each 
conference was to consist of presentation of patients, reports of cases, and a 
short paper, followed by free discussion by members and guests. Announce- 
ments of the monthly conferences were to be sent to dental interns of all the 
hospitals in Greater New York. In order to preserve a record of the findings 
presented, it was decided that the proceedings of these conferences should be 
published. By making the records widely available, the Institute hoped to 
extend its usefulness. 

One of the early actions of the Institute was to establish a pathological 
laboratory to provide its members with facilities for a complete study of cases. 
Under the system which has been developed through the years, all necessary 
examinations and tests are made regardless of the patient’s ability to pay. 
By requiring that all specimens be accompanied by a history of the case, x-rays, 
etc., the Institute is also able to act as a registry of cases. Any member may 
eall on this registry for information when studying a particular aspect of oral 
pathology. To assure uniformity and clarity in the case histories, and to make 
history-taking easy, the Institute has developed a form with anatomie draw- 
ings, which has been very successful. 

The first pathologist of the laboratory was Dr. Anna Furedi.j She was 
succeeded, in turn, by Drs. Raymond Gettinger and Joseph Tannenberg. For 
the past eleven years the laboratory has been under the direct supervision of 
Dr. Margit Freund-Klemperer, a diplomate of the American Board of Pa- 
thology. 

In 1934, the Institute expanded its services to include a course in clinical 
oral pathology. This course is presently being given two Wednesday evenings 
a month for a total of sixteen sessions. In 1948, a course in diagnostic and 
surgical techniques was added. This course is given on one Wednesday eve- 
ning each month, fer a total of eight sessions. Both of these courses are 
approved by the Board of Edueation of the State of New York, and by the 
Veterans Administration. So far there have been 142 graduate students in the 
course in elinical oral pathology, and 78 graduate students in the course in 
diagnostic and surgical techniques. Annual scholarships to attend these 
courses are given to one graduate student from each of New York State’s 
three dental schools who has, in the opinion of the teaching staff, the highest 
standing and greatest interest in clinical oral pathology. 

Among the activities of the Institute over the years has been the sponsor- 
ing of scientific exihibits at many important dental and medical meetings in 
the United States, and also at the 1936 International Dental Congress in 
Vienna. The Institute’s exhibit was awarded the second prize at the 1938 
meeting of the Chicago Dental Society, and the first prize at the 1939 meeting 
of the American Dental Association in Milwaukee. 

Through a generous donation of the Martha M. Hall Foundation, the In- 
stitute was able to publish the Archives of Clinical Oral Pathology from 1937 to 
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1940. They provide a wealth of material both for the clinician and the stu- 
dent. Fifty bound sets of the Archives were donated to the Army and Navy 
Dental Departments, in September, 1943, with the compliments of the Hoff- 
mann-La Roche Company, and its Chairman of the Board, Dr. Emil C. Barell. 
In December, 1947, the George B. Winter Memorial Issue (vol. 4, no. 3 and 4) 
was presented by the Institute to each senior student of every dental school in 
the United States and Canada, through the generosity of Mr. and Mrs. Carl M. 
Loeb, Mrs. Leon Schinasi, and Major Albert Warner. 

Material from the Institute’s files has been borrowed by, and incorporated 
into, the Registry of Dental and Oral Pathology of the Army Medical Museum. 

In 1951 the journal, ORAL SurGERY, ORAL MEDICINE, AND ORAL PATHOLOGY, 
to which the Institute has always been a very active contributor, became the 
official publication of the Institute, with Theodor Blum as the Institute’s edi- 
tor. 

The twenty years that have elapsed since the opening address was 
delivered by the chairman, Theodor Blum, at the first monthly conference, 
Jan. 30, 1933, has brought many distinguished speakers to the Institute. 

Joseph Colt Bloodgood, of Johns Hopkins University, delivered the first 
scheduled lecture on Feb. 27, 1933, entitled, “Lantern Slide Diagnostic Demon- 
stration of a Series of Cases of Jaw Tumors.” This lecture was the first of a 
series on oral neoplasms. Others who lectured in the series were William B. 
Coley, Hayes Martin, Douglas Quick, and Isador Rosen. 

At a meeting in October, 1934, Theodore Kaletsky and Anna Furedi pre- 
sented “An Investigation of the Reliability of Various Types of Pulp Testers as 
a Diagnostic Aid.” This paper was discussed by Alfred Walker and Herman 
L. Reiss. Frances Krasnow, of the Murray and Leonie Guggenheim Founda- 
tion, read a paper entitled “Biochemical Analysis of Saliva in Relation to 
Caries” at the February, 1935, meeting. Also during 1935, Sidney E. Riesner 
presented his material on the “Temporo-Mandibular Articulation,” and Isador 
Hirschfeld spoke on “Pyorrhea.” 

Reuben Ottenberg, in April, 1937, delivered a paper on “Hyperpara- 
thyroidism with Involvement of the Jaws,” which was discussed by John H. 
Garlock. In 1938, O. V. Batson, of the University of Pennsylvania, lectured 
on his “Anatomie Study of the Lymphaties in a Case of Maxillary Malignancy,” 
and Maleolm W. Carr lectured on “Acute Infections Originating in the Jaws.” 

In 1940, the Institute presented a symposium on “Halitosis,” by Burrill B. 
Crohn, Charles J. Imperatori, and William Dunning. Vilhjalmur Stefansson 
and Leuman Waugh delivered a paper on “The Influence of Diet Upon the 
Face, Jaws and Teeth of the American Eskimo,” in 1941. In January, 1944, 
Daniel Laszlo read a paper on “Penicillin.” 

The first open meeting of the Institute was the monthly conference in 
October, 1944, held in Hosack Hall of the New York Academy of Medicine, to 
an overflow attendance. Dr. Arthur H. Merritt presided at a symposium en- 
dowed by the Sugar Research Foundation, Inc., entitled, “Fluorine in Dental 
Public Health.” Several outstanding investigators in this field were present: 
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Frederick S. McKay, who spoke on “Fluorine and Mottled Enamel: A Histori- 
cal Survey”; H. Trendley Dean, on “The Epidemiology of Fluorosis and Dental 
Caries”; Wallace D. Armstrong, on “The Fluorine Content of Enamel in Rela- 
tion to Resistance of Teeth in Caries”; Basil G. Bibby, on “Effects of Topical 
Application of Fluorides in Dental Caries”; David B. Ast, on “A Plan to 
Demonstrate the Practicability, Efficacy, and Safety of Fluorinating a Com- 
munal Water Supply Deficient in Fluorine to Control Dental Caries.” 

The proceedings of this meeting were published in a monograph edited 
by William J. Gies, and mailed to every dentist in the United States. 

“A New Conservative Treatment for Large Cysts of the Jaws” was pre- 
sented in 1944 by Theodor Blum. 





Fig. 2.—A view of the laboratory of the Institute. 


The one hundreth monthly conference of the Institute, held on April 30, 
1945, was devoted to “A Survey of the Antibiotic Problem.” This meeting was 
held at the New York Academy of Medicine, the participants being Daniel 
Laszlo, Frank Lamont Meleney, Leo Stern, Kenneth M. Kahn, Louis I. Gross- 
man, Ludvig von Sallman, and Alvin E. Stroek. 

A few of the essayists who made 1946 and 1947 notable years were Carl 
Binger, “Emotional Problems in Oral Diseases” (psychosomatic considera- 
tions) ; David Adlersberg, “Vitamin Problems in Oral Pathology”; I. Snapper, 
“Bone Diseases”; Edith Quimby and Herbert J. Bartelstone on the new field of 
“Atomie Energy”; Arthur Purdy Stout, “Fibrous and Granulomatous Dys- 
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plasias of the Jaws”; Joseph Harkavy, “Allergic Manifestations in the Oral 
Cavity”; Charles S. Cameron, “Possible Etiologic Factors in Intra-Oral Can- 
cer.” 

In 1948, Joseph F. Volker lectured on “The Present Concept of Dental 
Caries”; and Lester R. Cahn spoke on “Bone Pathology as it Relates to Oral 
Surgery.” 

Nineteen hundred forty-nine included Charles F. Geschickter’s pres- 
entation of “Dental and Osseous Tumors of the Jaws”; Louis I. Grossman’s 
material on the “Effective Treatment of Pulpless Teeth With Antibiotics.” 
Lester R. Cahn spoke on “Virus Infections of the Mouth”; and Harry E. 
Ehrlicht on “Surgical Treatment of the Gum.” 

In 1950, Leo M. Davidoff spoke on “The Present Status of Trifacial 
Neuralgia”; Bernard G. Sarnat lectured on “Benign and Malignant Tumors 
(Diagnosis—Treatment—Biopsy)”; and Perrin H. Long read a paper on “The 
Present Status of Antibiotics.” 

In October, 1951, the one hundred fiftieth monthly conference of the 
Institute was held. Hans Selye of Montreal delivered a lecture on “General 
Adaptation Syndrome (Including the Actions of ACTH, Cortisone, and STH).” 
Iago Galdston, Executive Secretary, Committee on Medical Information of the 
New York Academy of Medicine, presided over the evening. The discussors 
were Nolan D. C. Lewis, Ephraim Schorr, and Lester R. Cahn. 

In October, 1952, the Institute inaugurated, in memory of one of its 
founders and past-presidents, the annual Herman L. Reiss Memorial Lecture. 
The recipient of this first lectureship was Prof. Robert V. Bradlaw of the 
University of Durham, England, who spoke on “Oral Syphilis,” on whom, at 
this time, was conferred honorary membership. 

The Institute held its twentieth anniversary meeting on Jan. 12, 1953. 
Charles 8S. Cameron spoke on “Cancer: Retrospect and Prospect.” Before Dr. 
Cameron’s lecture, Lester R. Cahn briefly discussed the subject of “Clinical 
Oral Pathology: Its Importance,” and was followed by Paul Klemperer who 
talked on “The Appreciation of Clinical Oral Pathology by the General 
Pathologist.” That month’s issue of “OraL SurcerRy, ORAL MEDICINE, AND ORAL 
PATHOLOGY” was a Festschrift Number in commemoration of this occasion. 

A “Resident’s Night” of case reports is planned for the May, 1953, con- 
ference. 

Membership in the Institute, which was originally restricted by its con- 
stitution to one hundred members, is now increased to one hundred fifty, and 
is as always open to members of the dental, medical, and allied professions. 
Honorary members are William J. Gies and Robert V. Bradlaw of England. 
Life members are Douglas Quick, Isador Rosen, and Alfred Walker.t The 
present advisors are Russell L. Cecil, Abraham Flexner, Paul Klemperer, and 
Hayes Martin. 

The management and general affairs of the Institute are conducted by a 
Council of Fellows: Lester R. Cahn, President, Perey T. Phillips, Vice-Presi- 
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Fig. 3.—Presentation of certificate of honorary membership to Prof. Robert V. Bradlaw of Eng- 
land, on the occasion of his Herman L. Reiss Memorial Lecture, Oct. 27, 1952. 


THE New York Institere or GunicaL Oma Parnouocy 
cosnstmn. has elected ozazozo7 
PROFESSOR ROBERT V. BRADLAW 
University of Durham, England 
to Honorary Membership on the occasion of 
THE HERMAN Ler Reiss Memoniat Lecrore 


delivered by him on the 27% day of October, 1952 


Lusi Cnr ‘a 


Rusher Yaw 





Fig. 4.—Certificate of award of honorary membership. 
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dent, Theodor Blum, Secretary-Treasurer,* and Isador Hirschfeld, Benjamin 
A. Horn, Frederick Pfeiffer, Gordon Pollack, Julius Schaffer (representative 
of the Junior Council), Judge Louis L. Kahn, and Mr. Armand G. Erpf. This 
Council is aided by a Junior Council acting as an advisory body with recom- 
mendatory functions. Members are Herbert Calman, Andrew Catania, Stanley 
Behrman, Bernard Levy, Maurice Markowitz, John Scannell, Jr., Julius 
Schaffer, and Leonard Szerlip. 

This history would not be complete without mention of Miss Ruth 
Schaeffer, and of her great contribution to the efficiency of the Institute. Miss 
Schaeffer came to the Institute some ten years ago as a laboratory technician. 
Since then the laboratory routine has become a minor part of her duties. The 
entire mechanics of organizing the courses, the details of securing the essayists’ 
papers for publication (no mean task in itself), and a host of other duties are 
now in her capable hands. 

The twentieth anniversary of its founding finds the Institute looking for- 
ward to a future of continued useful service. As long as caries, infections, mal- 
formations, dysplasias, neoplasms, and oral manifestations of systemic disease 
are still problems, there will be need for the work of the New York Institute 
of Clinical Oral Pathology. 


381 WEST END AVE. 





*Since 1933. 








ORAL PATHOLOGY 


Lester R. Caun, D.D.S., F.D.S.R.C.S.(ENa.), NEw York, N. Y. 


T IS now twenty years that our Institute has been founded. These past 

twenty years have seen the greatest development in a field of pathology 
which has come to be known as oral pathology. Up to this time there were 
only a few men who were devoting time to a study of the pathologic processes 
of the entire oral cavity. Yes, it is true that a great deal had been written 
on the pathology of caries and periodontal disease but practically nothing in 
this country on the pathology of the oral mucous membrane and on the jaw- 
bones. The little that did appear on the mucous membrane was to be found 
in dermatologic literature. I can well remember my own early problems. 
There was scant information in the current dental or medical journals, there 
were no organized, or, for that matter, disorganized courses, there were no 
textbooks and no authority to turn to. I took my sections to Johns Hopkins, 
to the University of Pennsylvania, to Montreal to consult the outstanding 
authorities on general pathology, neuropathology, and dermatologic pathology. 
These men were most gracious but not of too much help. On the question of 
tumors there was not this difficulty. The great Dr. James Ewing, who was 
one of the first advisors to our Institute, was of the greatest help and inspira- 
tion to me. 

It was because of this difficulty in getting information that a group of us 
founded the Institute. We wanted a place where diseases of the oral cavity 
could be studied, where discussion could be carried on, and, above all, where 
the histopathologie changes could be correlated with the clinical course of the 
disease—hence the name, Institute of Clinical Oral Pathology. As we carried 
on there came numerous inquiries as to where one could get a course in oral 
pathology. The universities offered little, so, as the demand grew, the Insti- 
tute organized sessions, which have been very successful. The rest of the 
progress is history. 

The Institute during these past twenty years, through its conferences, lec- 
tures, and courses, has stood as a beacon to light the way for the advance of 


oral pathology. 
888 PARK AVE. 


Read before the Jan. 12, 1953, monthly conference of the New York Institute of Clinical 
Oral Pathology, celebrating the twentieth anniversary of its founding. 
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AN APPRECIATION OF CLINICAL ORAL PATHOLOGY BY THE 
GENERAL PATHOLOGIST 


PauL KLEMPERER, M.D., NEw York, N. Y. 


CONSIDERATION of the relationship between general and clinical oral 

pathology might well start with a definition of the topic to be discussed. 

Pathology, in its universal sense, is that branch of natural sciences which 
aims at an understanding of the reason of disease. Obviously, scientific in- 
vestigation takes its origin from exact observation of manifestations of disease 
and continues by correlating the perceived phenomena, with the purpose of 
reaching conclusions as to the mechanisms which are responsible for their oc- 
currence. One might then state that the first goal of general pathology is an 
establishment of clear descriptive criteria of disease entities which is followed 
by the attempt at correlating the multiple morbid manifestations of the or- 
ganisms with each other, as well as with existing factors of the external en- 
vironment. Since time immemorial the practice of medicine and dentistry 
has almost unconsciously been guided by this investigative principle. Gradu- 
ally, there was abstracted from the body of clinical observations and conelu- 
sions a seemingly pure science of medicine and dentistry: “A pathology,” to 
use the words of Thomas Huxley, “which has no more necessary subservience 
to practical ends than has zoology or botany.” The tools of this pure science 
are those of natural science with which it shares its philosophy, but the subject 
matter of its investigations is the human body, the care of which is entrusted 
to the physician and dentist. Clinical observation precedes, therefore, scien- 
tific investigation but both must never become separated. The observing 
clinical practitioner must and can partake of the pure science, he must and can 
be a pathologist ; but the pure scientist can and must not be divorced from the 
observation and consideration of human disease. In other words, there is no 
pure science of medicine and dentistry. Pathologic anatomy, as one of the 
main branches of pathology, has always striven to retain the most intimate re- 
lationship with the practice of medicine. In his famous farewell address, Karl 
Rokitansky declared that in his pursuit of pathologic anatomy he had always 
been guided by his wish to advance the practice of medicine. The New York 
Institute of Clinical Oral Pathology was founded in the same guiding spirit. 
Devoted to the progress of oral medicine, it harmoniously integrates the need 
for scientific knowledge of the general practitioner with the patient analysis 
by the scientist of the observational facts submitted by the clinician. For 
years the Institute has pursued this course and oral medicine and particularly 
the education of oral surgeons has been immensely benefited by this coopera- 


tion. 


100TH ST. AND 5TH AVE. 


Read before the Jan. 12, 1953, monthly conference of the New York Institute of Clinical 
Oral Pathology, celebrating the twentieth anniversary of its founding. 
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CANCER: RETROSPECT AND PROSPECT 


CHARLES S. CAMERON, M.D.,* New York, N. Y. 


ITHIN slightly more than a generation, cancer in the United States has 

risen from eighth place to second among the causes of death, an increase 
so striking as to have called forth greatly increased efforts to discover the 
cause, or rather the causes, of this widespread scourge. These research en- 
deavors include a growing interest in cancer’s epidemiology—the investigation 
of the pattern of its occurrence among various cultural, national, geographi- 
eal, and occupational groups, a type of study which heretofore has been 
limited and, indeed, haphazard. There have appeared numerous reports of 
the rarity of cancer among Eskimos, native tribesmen of the Belgian Congo, 
and other more or less primitive societies, but, with all respect due the ex- 
plorers, missionaries, and isolated doctors who are the usual sources of such 
data, they have been unsupported by adequate statistical control and analyses 
as a rule. 

The record of the incidence and prevalence of cancer throughout the 
world is largely blank and in fewer than a half dozen countries do such fig- 
ures begin to approach reliability. The United States is not among them, for, 
while some system of cancer case-reporting is provided in over half our states, 
in only a few states are the systems designed to obtain complete reporting. 
In respect of mortality records, the picture is much brighter, although, again, 
there is enormous variation throughout the world in the degree of their accu- 
racy and completeness. 

While we may agree that cancer is a world problem, it is apparent that it 
is not the same problem everywhere. The 1940 figures place Ceylon in the 
lowest position among 29 countries (Chart 1) with 11.3 cancer deaths per 100,- 
000 of population; Switzerland leads with 176 cancer deaths per 100,000, so 
that the rate of deaths from cancer among the Swiss is eleven and one-half 
times that of the inhabitants of Ceylon. The United States stands thirteenth 
in the list, with 120 cancer deaths per 100,000 of population. (The rate for 
1946 in the United States was 130.) A map adaptation of these figures (Chart 
2) provides a rough index of the extent of the cancer problem and one which 
remains substantially unchanged when examined from different points of 
view. First, the map discloses a parallelism of sorts between the recorded 
cancer death rates and the general cultural level as established by such fac- 
tors as literacy, standards of living, medical care, and industrial technology. 
If these and similar aspects of living be accepted as indices of ‘‘civilization,’’ 
it might be argued at this point that cancer is a disease of civilization. 

The ability to organize for cultural effort is obviously easier for compact 
units like cities and so it is in the city that we should expect to find higher 

Read before the Jan. 12, 1953, monthly conference of the New York Institute of Clinical 


Oral Pathology, celebrating the twentieth anniversary of its founding. 
*Medical and Scientific Director and Vice-President, American Cancer Society, Inc. 
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cancer death rates. 


CHARLES S. CAMERON 


This appears to be true for at least our own country 





(Chart 3). A rather striking correlation between the degree of urbanization 
and the cancer death rate exists, indicating that states havi ing the most peo- 
ple living in cities have the highest cancer death rates, the probable reasons 
for which will appear later. 
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A second parallelism is found when we compare cancer death rates with 
the death rates from all causes (Table I). Countries having high general 
death rates tend to have low specific rates for cancer, whereas countries hav- 
ing low general death rates have high cancer rates. A low general death rate 
is the resultant of such vectors as high per capita wealth, high literacy rate, 
superior living standards with emphasis on nutrition and high indices of 
medical practice—both preventive, in the broad sense of public sanitation, 
and therapeutic, in the sense of adequate facilities and competent service. 
When these factors operate, neonatal deaths and those peculiar to infaney 
decline; deaths from the epidemic diseases of childhood fall off; deaths from 
tuberculosis, yellow fever, and from the sequels of malaria and hookworm dis- 
ease are reduced; deaths from typhoid and smallpox become disgraces to com- 
munities. Thus, in countries with low general death rates it becomes the 
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Chart 2. 


TABLE I. DEATH RATES,!1 ALL CAUSES AND CANCER BY COUNTRY 
SELECTED COUNTRIES—1940 


"TOTAL | CANCER | 











TOTAL | CANCER 

COUNTRY RATE RATE COUNTRY RATE RATE 
Switzerland 1,201.0 176.0 | Egypt 3,034.1 23.2 
Argentina2 1,195.2 85.4 | Mexico 2,335.0 23.2 
Germany? 1,168.0 146.9 | Guatemala4 2,146.0 11.4 
Sweden 1,141.8 135.7 Chile 2,145.3 69.7 
Norway 1,088.0 136.2 | Finland 1,895.9 101.6 
United States 1,074.1 120.0 France 1,886.9 133.3 
Denmark 1,033.5 147.4 Rumania5 1,857.6 43.8 
Iceland 990.4 126.3 | Brazil 1,831.2 63.9 
Netherlands 988.0 138.2 | El Salvador 1,747.4 
Canada 976.1 117.2 | Costa Rica 1,708.7 
Australia 972.4 116.8 | Venezuela 1,659.8 
Uruguay 960.3 98.8 | Japan 1,652.4 
U. of S. Africa 940.3 104.7 | Spain 1,641.9 
New Zealand 923.6 120.2 | Belgium 1,612.1 119.9 











‘Rate per 100,00 population; 21936 rate; 91938 rate; 41943 rate; 1939 rate. 
(From: Summary of International Vital Statistics, 1937-1944.) 
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happy custom to live on to forty and beyond, and then to die of the only things 
left to die from—canceer or heart disease. 

Adequate facilities and competent medical care have been cited as factors 
producing low general death rates and high cancer death rates. This may be 
demonstrated by comparing the number of doctors per unit of population 
with the death rates from infectious diseases on the one hand and with the 
death rates from cancer. on the other. Due to the widespread dislocations 
which have resulted from the war, it has not been possible to obtain reliable 
figures for most countries, and only those derived from our own study in this 
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Chart 3. 


country are presented. In Chart 4 each dot represents the death rate for in- 
fectious and parasitic diseases and the number of doctors per 100,000 of popu- 
lation in each of the forty-eight states. An inverse ratio exists, namely, the 
greater the number of doctors, the fewer the deaths from infectious and para- 
sitic diseases. However, for cancer (Chart 5) the dots follow the opposite di- 
rection, establishing a direct proportion, that is, the greater the number of 
doctors per unit of population, the greater the number of deaths from cancer. 
This paradox could lead to this odd conclusion: If you have cancer, do not 
go near a doctor. But, what it probably means is that in areas well supplied 
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with doctors, fewer people die from cancer unattended, undiagnosed, and 
untreated. 

There is another explanation for the higher death rate in cities: Large 
cities, with large and reputable medical centers, draw in respectable numbers 
of outlanders suffering from cancer. Their deaths are generally recorded in 
the mortality statistics of the city in which they die. 
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Each point shows the death rate for infectious and parasitic diseases 
and the relative number of doctors for one of the 48 states: 1939- 
1941. 
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Chart 4. 


Low general death rates are synonymous with increased life expectancy 
or longevity. And, as has been noted, increasing longevity of a population is 
attended by an increase in its cancer death rate. The cancer death rate rises 
appreciably for males at about 40, and for females at about 35. Therefore, the 
larger the segment of a population aged 40 and over, the greater will be the 
cancer death rate. Our pattern of cancer death rates for the world corre- 
sponds fairly well with the pattern of population age, and, in general, those 
countries with high death rates due to cancer are seen to have older popula- 
tions (Chart 6). In 1900, not quite one-quarter of our people were 40 or over. 
In 1940, one-third of the population was reaching the 40-year mark, and in 
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fifty years or so, almost one-half of all persons living in the United States will 
be oldsters, if the present trend continues and begins to stabilize. Therefore, 
if it is held that cancer is not a world problem today, it will become so, as the 
benefits of preventive medicine and adequate medical services are made in- 
creasingly accessible. 
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The conclusions to be drawn from the foregoing remarks are: (1) wide 
variations exist in the recorded death rates from cancer from forty-six nations 
of the world; (2) no satisfactory biological explanation for these differences, 
other than length of life, has been offered; (3) valid explanations for these 
differences are found in the varying degrees of completeness in reporting 
deaths from cancer, varying degrees of accuracy of diagnosis when deaths 
are so reported, and wide variations in age composition, wealth, literacy, liv- 
ing standards and standards of medical care existing among the units studied ; 
(4) there is little reason to believe that people living in a country reporting a 
low cancer death rate are generally less susceptible to cancer than inhabitants 
of countries reporting high cancer death rates; (5) low cancer death rates 
suggest incomplete statistical coverage; (6) more general, complete, and ac- 
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curate reporting, not only of deaths, but of the incidence of cancer throughout 
the world will be necessary before more dependable conclusions regarding 
cancer’s ecology can be reached. 

While the observed differences in the cancer death rates as reported in 
various parts of the world are difficult of interpretation, the ground is some- 
what surer in respect of recorded differences in frequency of site-specific can- 
cers. For example, suppose that one registration area reports that the death 
rate from cancer of the stomach in white female patients considerably exceeds 
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Chart 6. 


the gastric cancer death rate for Negro female patients. We might reason 
that this is because, in the study area, Negro female patients are underprivi- 
leged, do not seek medical care as often as white patients, and do not get as 
good attention when they do seek it. Yet if that same area reports that the 
death rate from cancer of the uterus is respectably higher in Negro female 
patients than in white female patients, the ‘‘underprivileged’’ explanation 
will not stand. Again, if two widely separated registration areas reporting 
general death rates and cancer death rates of the same order of magnitude, 
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and having comparable medical services, wealth, and literacy, report signifi- 
eantly different death or incidence rates for cancer of the same site, we have 
a finding of importance. An example of this is found in comparison of the 
incidence of cancer of the stomach among white males in Denmark and New 
York State. The rate for Denmark is 23 per cent of all new cancers among 
male patients, while the corresponding figure for New York State is only 10 
per cent. It may not be unfair to say that site-specific rate differences have 
significance regardless of the completeness or incompleteness of total registra- 
tion, for we are dealing not with the indeterminate factor of how many cases 
are unreported, but with known quantities within a series; and, if the series 
is large enough, the data are meaningful. 

There are certain countries of the world, or, better, certain geographical 
areas of the world, where there are remarkably high rates for certain anatomi- 
eal varieties of cancer. The predilection of cancer for particular organs or 
parts in such areas can, in a number of instances, be satisfactorily explained 
on a simple cause-effect basis, that is, the causal genesis of certain cancers can 
be identified in habits of the people, social customs, religious practices, occu- 
pation, endemic parasitic infections, climate, and geological influences. Tu- 
mors resulting from such circumstances are often referred to as environmental. 
The relation between cancer of the buccal mucosa and betel chewing is ade- 
quately documented. The betel habit is widespread in certain parts of India, 
Ceylon, and the Philippines. In reported series including cancers of all types 
from Southern India, Travancore, Madras, and Ceylon, cancer of the buccal 
cavity accounted for 91 per cent, 38 per cent, 42 per cent, and 32 per cent, 
respectively, of all cancer observed. While oral cancer is rare among white 
women, it accounts for 12 per cent of all cancer in Filipino women, so that the 
sex ratio of oral cancer among Filipinos is inverse to that found among white 
persons in the temperate zone. Squamous carcinoma of the skin of the ab- 
dominal wall is seen among the shepherds of Kashmir in Northern India, who 
keep warm by means of the kangri, an earthenware bowl contained in a 
basket and fastened to the abdomen; the bowl is filled with wood embers 
sprinkled with water to prevent active combustion. Within fifty years, Neve 
noted more than 2,000 such cancers in Kashmir. At least one element of cli- 
mate is involved in cancer, namely, sunlight. In our own southwest and in 
Argentina, the rate of cancer of the skin among light-complexioned inhabit- 
ants is significantly higher than in areas where longer winters discourage 
year-round occupational and recreational exposure to the sun. 

The practice of circumcision, rooted in Hebrew and Mohammedan dogma, 
has rendered Jews immune from cancer of the penis, which accounts for 15 
per cent of all cancer in Chinese males and is probably equally common in the 
Siamese. Penile cancer is also said to be rare among Mohammedans, who also 
practice circumcision at puberty. Other data indicate that this form of can- 
cer is more common among Mohammedans than among Jews, which, if true, 
may be related to the older age at which the rite is performed among the 
Mohammendans. It would be interesting to speculate as to whether any 
aspect of orthodox ritual can be made to account for the well-established low 
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incidence of uterine cancer among Jewish women. It has even been suggested 
that uncircumcised males ‘‘give’’ cancer of the cervix to their wives. 

An example of endemic parasitic infection as a formal cause of cancer is 
seen in primary cancer of the liver associated with helminthic infestation 
among inhabitants of oriental and tropical countries. Hueper? has sum- 
marized the observations from numerous reliable sources and finds that pri- 
mary carcinoma of the liver is much more frequent in African Negroes, Asiatic 
Javanese and Chinese than among members of the white race living in tropi- 
eal or moderate climates, and supports that statement by pointing out that 
29 per cent of 359 cancers in African Negroes, 57 per cent of all cancers of all 
Javanese, and 30.8 per cent of all cancers in Chinese were primary liver carci- 
nomas, whereas only 1 per cent to 5 per cent of all cancers among white pa- 
tients are primary in this organ. Numerous investigators have firmly estab- 
lished the relationship of schistosomiasis to vesical neoplasms, so prevalent in 
Egypt, the Sudan, Morocco, Somaliland, Madagascar, and the Transvaal, and 
in Syria, Palestine, and India. It has been stated that 70 per cent to 90 per 
cent of the population of Egypt is infected with Schistosoma; however, the 
great majority of infected persons do not develop vesical tumors. The inci- 
dence of vesical cancer in vesical Bilharzia infection is said to be one ease of 
eancer in 1,600 eases of clinical schistosomiasis. This figure is probably low, 
for the frequeney of bladder cancer associated with Bilharziasis is many times 
higher in data based on autopsy findings in persons dying from parasitic in- 
fection. Twenty per cent of all cancers in one reported series were Bilharzia 
eaneers of the bladder; in Europe and the United States, cancer of the bladder 
accounts for 2 per cent to 3 per cent of all cancer. 

Geological influences have been indicted as contributing to high rates of 
certain types of cancer in specific areas. Water rich in arsenic-containing 
ores has been related to relatively high skin cancer rates in Silesia and parts 
of Argentina. Carcinoma of the thyroid is ten times more frequent among 
the Swiss than in goiter-free regions of the United States, a fact directly at- 
tributable to low iodine content in the soil and water of Switzerland. In re- 
gions with endemie goiter, from 2.5 per cent to 4 per cent of all cancers are 
found in the thyroid, while in nongoiter areas, the relative frequency of thy- 
roid cancer is only from 0.4 per cent to 0.5 per cent. 

The relationship of modern industry to cancer is receiving increasing atten- 
tion, and the list of environmental agents to which workers in many industries 
are exposed and which are more or less well-attested carcinogens is impressive. 
Hueper' has pointed out that the chemical industry has excelled in the creation 
of artificial environment in its production of dyes, mordants, explosives, plastics, 
insecticides, solvents, resins, lacquers, pigments, paints, fuels, lubricants, refrig- 
erants, radioactive substances, and all this in the chemical phases of industry 
alone. Although occupational cancer is not specifically a function of geography, 
the increased frequency of certain kinds of cancer attending certain industrial 
operations must in a definite, though perhaps small, degree, contribute to the 
parallelism we have previously pointed out between the general cancer inci- 
dence or death rate and the industrialization of a nation. 
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Over and above these variations in organ-incidence of cancer in different 
areas, which can be explained in some measure, there exist differences in inci- 
dence and mortality rates for specific sites, for which we have today no basis 
or orientation. It has previously been mentioned that cancer of the stomach 
among men in Denmark is over twice as common as it is among the men of 
New York State, two areas selected for comparison because of generally com- 
parable conditions. Some years ago, Hoffman? compared the relative fre- 
queney of cancer of the stomach, liver, and esophagus combined in thirteen 
countries (Table II). The relative mortality for cancer in these three sites 
was higher in Uruguay and Japan than in the United States registration area 
and in England, and, further, the rate was twice as high in Switzerland, The 
Netherlands, and Norway as in the United States. It is improbable that the 


practice of medicine or the accuracy of death certification is so superior in 
TABLE IT 








DEATH RATE PER 100,000 POPULATION IN 13 COUNTRIES 
Cancer of the Stomach, Liver, and Esophagus 





Switzerland 70.4 Uruguay 35.6 
Holland 62.2 England-Wales 31.4 
Norway 61.4 Treland 31.0 
Bavaria 59.4 United States 28.3 
Japan 40.0 Australia 27.4 
Scotland 36.0 Italy 26.2 

Cuba 12.7 





DEATH RATE PER 100,000 POPULATION IN 11 COUNTRIES 
Cancer of the Skin 





United States 3.7 Switzerland 1.9 
Treland 2.7 Scotland 1.7 
Australia 2.3 Holland 1.4 
England-Wales 2.1 Uruguay 1.1 
Cuba 2.0 Bavaria 0.8 

Japan 0.7 





(From Hoffman: The Mortality From Cancer Throughout the World, Prudential Press.) 


Uruguay, Japan, Norway, Holland, and Switzerland as to account for all of 
this disparity. The significance of these figures becomes greater when they 
are compared with the table of frequency of cancer of the skin covering eleven 
countries. The highest rates are found for the United States, Ireland, Aus- 
tralia, and England—with Japan, Uruguay, Holland, and Switzerland being 
low. These tables suggest two possibilities: First, in respect of diagnosis, 
Switzerland, Holland, Uruguay, and Japan occupy unfavorable positions as 
regards accessible cancer, but decidedly favorable ones as regards efficiency 
in the diagnosis of the inaccessible forms of cancer—of the stomach, liver, and 
esophagus; and, second, the observed differences are valid, and indicate coun- 
try-specifie susceptibility to cancer of the skin on one hand and to cancer of 
the stomach, liver, and esophagus on the other. Of the two, the latter appears 
more reasonable. Similar disparity is seen in the mortality rates for the two 
forms of cancer so common in women, namely, cancer of the breast and cancer 
of the generative organs (Table III). The highest rate for cancer of the fe- 
male generative organs in the group of countries represented here is shown to 
prevail in England, followed by the United States. The lowest rates occurred 
in Norway, Uruguay, and Ireland. In the comparative table for cancer of the 

















CANCER: RETROSPECT AND PROSPECT 21 


stomach, liver, and esophagus, the rate for Norway was third highest, whereas 
for cancer of the female genital tract, Norway is lowest of the thirteen coun- 
tries represented. The highest mortality rate for cancer of the female breast 
among the thirteen countries compared here occurred in England, followed by 
Seotland, Ireland, Switzerland, and the United States. The lowest rates were 
found in Japan, Uruguay, Cuba, Italy, and Norway. It is curious that deaths 
from eancer of the female generative organs were recorded almost as often in 
Japan as in England, while deaths from cancer of the breast are recorded ten 
times as often in England as in Japan; and it becomes the more curious when 
we consider the relative accessibility of the two forms. Hoffman was led to 
the conclusion that the local variations in cancer frequency throughout the 
world were primarily conditioned by local causes rather than by faulty diag- 
nosis or defective methods of death registration. 


TABLE IIT 





‘— RATE PER 100,000 FEMALE POPULATION IN 13 COUNTRIES 
Deaths of Cancer of the Female Genital Organs 














England- Wales 24.2 Cuba 18.9 
United States 22.1 Italy 16.0 
Bavaria 21.6 Australia 15.5 
Switzerland 21.4 Holland 13.2 
Japan 20.9 Ireland 12.8 
Scotland 20.6 Uruguay 12.2 

Norway 11.5 





RATE PER 100,000 FEMALE POPULATION IN 13 COUNTRIES 
Deaths of Cancer of the Female Breast 





England-Wales 17.9 Holland 9.6 
Scotland 15.4 Bavaria 9.1 
Ireland 14.0 Norway 7.3 
Switzerland 13.6 Italy 5.8 
United States 13.3 Cuba 4.5 
Australia 10.6 Uruguay 3.7 

Japan 1.8 





(From Hoffman: The Mortality From Cancer Throughout the World, Prudential Press.) 

It is clear that ‘‘local causes’’ are of importance in determining the pat- 
tern of cancer throughout the world. While the foregoing observations have 
been oriented to statistical operations involving large numbers of people, the 
ultimate goal of such biometrical studies is, like that of the physician, to pre- 
vent illness or death. For a number of varieties of cancer, proximate causes 
are sufficiently proved to justify broad prophylactic measures. For others, 
the evidence is as yet presumptive or merely suspicious; more and better epi- 
demiological investigations need to be undertaken in order to confirm or deny 
questionable environmental factors. The immediate dividends of investiga- 
tions of this sort, in terms of lives saved and illness prevented, is obviously 
very great. Of hardly less value is their identification of problems calling for 
fundamental laboratory research. It is possible that serious attention to these 
epidemiologic data on the part of investigators in the basie scientifie disci- 
plines would shorten the research task ahead appreciably. 

Genetics 


The hereditary origin of cancer has long been a widely held vulgar credo. 
Among scientists, opinions regarding its importance have varied with the 
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mental attitude and experience of the observer. In recent years much evi- 
dence has been gathered which seems to show that heredity is the most im- 
portant and determining factor in the incidence of some forms of tumors, espe- 
cially in the lower animals, and that its influence remains undemonstrated in 
most of the forms of human eaneer. Iluman tumors having heritable features 
are seen in retinal glioma, intestinal polyposis, and neurofibromatosis. 

The earliest observations concerned cancer families. In 1837 Warren 
reported a family history in which the grandfather had cancer of the lip, while 
his son, his daughter, two sisters, and a niece all died of cancer of the breast. 
Perhaps the best documented of these older reports is that of Warthin,* giv- 
ing a record of seventeen instances of cancer, chiefly of the uterus or stomach, 
among forty-eight descendants of a cancerous great-grandfather. Sibley® ob- 
served cancer of the breast in a mother and her five daughters—and in the 
left breast of all of them. 

The occurrence of tumors in identical twins is a fairly convincing illus- 
tration of the influence of heredity. McFarland and Mead® collected forty in- 
stances of such tumors in twenty pairs of twins. 

In respect of cancer in general, without regard to site, the very numerous 
statistical studies of families of cancer patients appear to line up about evenly 
on each side of the question of heritable susceptibility. 

The recent work of Macklin’ deserves fresh interest: Careful studies of the 
family histories of women with cancer of the breast disclosed that breast cancer 
was significantly more common among the relatives of breast cancer patients 
than in the general population. 

Many experiments in laboratory genetics appeared to all but remove the 
heritable nature of certain kinds of animal cancer from its realm of hypothesis. 
As early as 1911, it had been observed that mice with a cancerous ancestry were 
more likely to develop malignant tumors than animals without such a background. 
The monumental studies of Maude Slye led her to conelude that: (1) the in- 
heritance behavior of neoplasms is that of Mendelian recessive; (2) double 
cancer parentage yields 100 per cent tumor strains; (3) single cancer parentage 
yields heterozygotes in the first hybrid generation. These, whether inbred or 
hybridized with other heterozygotes, yield, in the second hybrid generation, non- 
cancerous, heterozygous and cancerous progeny in the proportion of 1:2:1; (4) 
the mating of a cancerous with a heterozygous individual gives approximately 
50 per cent cancerous and 50 per cent heterozygous offspring; (5) double non- 
cancerous parentage yields 100 per cent noncancerous strains; (6) immunity to 
eancer is also inherited, as a dominant; (7) two factors are necessary to produce 
eancer: inherited susceptibility and particular forms of chronic irritation. 

These conclusions were early modified by other geneticists for whom the 
Mendelian postulates were inadequate explanations of the phenomena observed ; 
for example, it has been suggested that several Mendelizing factors are required 
to account for a given character, including the cancer tendency. 


Milk Factor 


The inadequacy of the unitarian genetic hypothesis was further shown 
when the milk factor was demonstrated by Bittner* in 1936. That some mater- 
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nal or extrachromosomal influence was involved in mammary cancer in the mouse 
was strongly suggested by the observations resulting from several reciprocal 
cross-breeding experiments with strains having high and low incidences of 
spontaneous mammary cancer. In every cross, the hybrids with maternal par- 
ents belonging to cancerous strains showed a high rate of occurrence, whereas 
only a few tumors appeared in the reciprocal hybrids—fathers of high cancer 
strains, mothers from low. These findings pointed toward an extrachromosomal, 
maternal influence including, among several possibilities, a milk-borne breast 


cancer inciter. 





healthy nursing woman whose 
frequently arranged 
10,000.) (From Gross, Gessler, and McCarty: 
0.) 


Electron micrograph of a milk sample from a 
sister had cancer of the breast. Numerous spherical particles present, 


Fig. 1. 





in pairs or clusters. Chromium shadowed. (xX 
Proc. Soc. Exper. Biol. & Med. 75: 270-276, 195 


During the intervening years, the mammary tumor agent has been investi- 
gated by various methods. Electron micrographie photographs of material ob- 
tained from the stomachs of suckling offspring of a strain of female mice noted 
for its high mammary eancer rate show shadow-casting spheroidal particles 
which conform to our present data bearing on virus morphology, and Gross and 
his associates? have found similar structures in breast milk of women whose fe- 
male siblings or antecedents had had cancer of the breast (Fig. 1). 
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The question arises, ‘‘Have these observations significance for human can- 
eer?’’ Macklin’s data, as I offered it a few minutes ago, would provide affirma- 
tion, but I withheld that portion of her analysis which is more critical for the 
question of a human milk factor, namely, the comparison of the incidence of 
cancer among the female antecedents on the paternal side with those on the 
mother’s side. Cancer of the breast was, in fact, slightly more common among 
the females related to breast cancer patients on the father’s side than among 
those related through the mother. These data do not lend support to the im- 
portance of the milk factor in human breast cancer. 

Whatever the implication in all this, the milk factor has revived serious 
attention to virology in relation to neoplasms. Viruses had previously been as- 
sumed to be the causative agent in fowl sarcoma, rabbit papilloma, adenocarci- 
noma of the frog kidney, and, recently, mouse endothelioma. 
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Chart 7.—Rate of “takes” of leukemia following injection of mouse leukemic cell inoculum into 
mice of resistant strain. (From Gross, L.: Proc. Soc. Exper. Biol. & Med. 78: 246-248.) 


A recent experiment by Gross’® is suggestive of similarity in one respect 
between mouse mammary cancer and mouse leukemia (Chart 7). In the AK 
inbred strain, leukemia occurs spontaneously in 70 per cent of the males and 
females. Inoculation of leukemic cell suspensions obtained from mice with 
leukemia will not usually induce leukemia in individuals of other lines, although 
it will do so regularly in mice of the leukemia-susceptible line. Specifically, as 
attempted in the past, AK leukemia could rarely be transferred to C;H or other 
resistant strains. When, however, leukemic cell suspensions from AK mice 
were injected into C,H infants, it was found that it could be transferred and 
that the younger the mouse, the greater were the chances of successful transfer. 
Thus, by taking advantage of the critical factor of time, leukemia could be trans- 
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ferred with nearly complete regularity to a strain previously believed resistant. 
The disease does not usually appear until after the lapse of a latent period, and 
this feature is characteristic of certain viruses. 


Chemical Carcinogenesis 


The study of chemical carcinogenesis has, I think, the most venerable his- 
tory of any of the modern approaches to the essential nature of cancer. The 
linking of coal soot to serotal cancer by Pott in 1775, the association of paraffin 
exposure and scrotal cancer by Von Volkman one hundred years later, and the 
erucial experiment by Yamagiwa in 1913, by which he produced cancer on the 
ears of rabbits through tar application, formed the basis of our present know!l- 
edge of chemical carcinogens. The unit of the vast number of polyeyelie hydro- 
earbon compounds is benzine, structurally a hexagonal arrangement of carbon 
atoms, each attached to two others and to one hydrogen atom (Fig. 2). Naph- 
thalene (C, Hs) consists of a bonded pair of benzine rings. The next substance 
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Fig. 4 Dibenzanthracene Fig. 5 Benzpyrene 


in order of inereasing complexity is anthracene—three benzene rings in a row 
(Fig. 3). To simplify the nomenclature, the position of the carbon atoms is 
conventionally numbered as shown. If, to anthracene, two benzene rings are 
added in the 1:2 and 5:6 positions, we have a substance known as 1,2,5,6-di- 
benzanthracene (Fig. 4), which was shown to possess to a fairly high degree 
the ability to produce eancer. Cook and Hieger and their co-workers" found 
another related substance of decidedly greater cancer-producing power and 
occurring in the eancer-producing fractions of coal tar. It is known as 3:4 
benzpyrene (Fig. 5). In 1934, methylcholanthrene (Fig. 6) was synthesized 
and this proved to be even more powerful as a cancer producer than 3:4 benz- 


pyrene. This compound is of great interest from the theoretical point of view: 


It consists of the 1:2 benzanthracene nucleus to which is added a methyl] radical 
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at position 6 and a cyclopentane group at positions 5 and 10. It bears a striking 
structural similarity to the two principal acids present in bile, cholic acid, and 
desoxycholie acid; in fact the synthesis of methyleholanthrene was accomplished 
by four simple transformations from desoxycholie acid. Now, it happens that a 
number of substances known as sterols, which are of great importance in the 
body and which are produced physiologically by the body, have chemical struc- 
tures which suggest the diagrams previously discussed, for example, a female 
sex hormone from the ovary, estradiol (Fig. 7), and the male hormone, andros- 
terone (Fig. 9). Another hormone from the corpus luteum, progesterone (Fig. 


8) has a similar configuration. 
OH 
cl 
OH 
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These facts suggest that cancer may arise in human beings as the result of 
reactions taking place within the body whereby normally produced substances, 
such as the bile acids or the steroid hormones, are converted into cancer-produc- 
ing compounds such as methylcholanthrene. Of course this is pure hypothesis, 
as such transformation has not yet been demonstrated. On the other hand, we 
will see that a relation of sorts seems to exist between estrogenic and androgenic 
hormones and cancer of certain accessory sexual organs. Further, benzpyrene 
will produce estrus in castrated female mice, as will another carcinogenic 
hydrocarbon. 

Hormones 

In 1901, Beatson,’* noting the comparatively more rapid course of breast 
cancer in younger women, suggested that ovarian function might be linked to 
breast cancer, and castrated younger breast cancer patients; he thought that in 
a respectable proportion of patients, the course of the disease was altered favor- 
ably. 

Later, Lathrop and Loeb'* showed that ovariectomy reduced the incidence 
of breast cancer in susceptible mice, and that the earlier the operation, the lower 
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the incidence would be. About twenty years ago, Lacassagne™ discovered that 
mammary tumors could be made to appear in female mice precociously and, 
indeed, could be produced in male mice by the injection of estrogenic hor- 
mones. A typical growth of the uterine mucosa and fibroid tumors of the uterus 
and other organs were produced in guinea pigs by injecting estrogenic sub- 
stances. The list of tumors, attributed by one investigator or another to the ex- 
hibition of estrogenic compounds, is now impressive. 

The concept that the testicle holds the same relation to prostatic tumors as 
the ovary holds for breast tumors was supported by a number of statements cit- 
ing the extreme rarity of cancer of the prostate among castrated patients. The 
principle demonstrated by Huggins and Johnson” in treating advanced prostatic 
eancer by castration and/or the administration of stilbestrol is now an accepted 
part of urologie practice. In a high proportion of men with inoperable dis- 
ease, such management will effect varying degrees of growth inhibition, includ- 
ing decrease in the size of the gland, relief of pain and obstruction, lowering of 
the serum acid phosphatase, diminution in the size of metastases, and often re- 
calcification of osteolytic bone lesions. In time, resistance to therapy usually 
supervenes. 

Castration and estrogen administration have proved rather consistently use- 
ful in providing symptomatic relief and in prolonging lives of men with cancer of 
the breast. 

The animal experimental work in mammary carcinoma, as well as the oc- 
easional favorable alteration of the course of human breast cancer following 
castration, suggests the feasibility of chemical (hormonal) ovarian inhibition or 
castration by means of androgen administration. The evidence accumulated 
over the past ten years is that male sex hormone in the form of testosterone 
propionate will excite varying degrees of therapeutic response in about two- 
thirds of women with advanced and disseminated mammary eancer. In about 
one-third of those with skeletal metastases, bone repair can be demonstrated. 
Oceasionally, dramatie regression of pulmonary metastases occurs. However, 
skin metastases and soft tissue deposits in general are usually refractory. Pru- 
dente’® has employed testosterone prophylactically in a series of surgically 
treated breast cancer patients. In his hands, radical mastectomy alone resulted 
in a survival rate of 44.4 per cent in patients judged operable, that is, in elini- 
eal Stages I and II. Employing testosterone following radical mastectomy in- 
ereased the five-year survival rate among a group of 79 patients in the same 
stages to 67.1 per cent. In a group of eleven patients in Stages I and II treated 
by radical mastectomy and testosterone, the ten-year survival rate was 54.5 per 
cent as compared to 18.1 per cent among those treated only with surgery. Un- 
fortunately, this report makes no attempt to correlate dosage with the results. 
It is said, however, that testosterone propionate was given in weekly doses of 
25 to 350 mg. and extended from five to fifty-eight months, with total amounts 
ranging from 350 to 16,000 mg. 

In 1947, Nathanson"? upset what looked like an orderly hypothesis by eall- 
ing attention to the beneficial response of some breast cancer patients to estro- 
gens. While this female sex hormone appears to be generally less useful than 
the male in the therapeutics of breast cancer, the fact is that it is perhaps more 
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consistently effective against soft tissue lesions and tends to superiority in older 
women. However, the pragmatic choice based on the patient’s relation to meno- 
pause is not wholly satisfactory, although it is currently widely employed. 

At the moment, cancer seems to be one of the few afflictions of man not 
substantially benefited by the adrenocorticotrophic hormone of the hypophysis. 
The biological effects of ACTH and of compounds E and F among the adrenal 
corticoids which it stimulates are, in fact, profound and broad-ranged. At the 
moment, cancer does not share significantly in the clinical dividends of ACTH 
and cortisone. However, these substances have provided a useful method of 
treating acute leukemia. They will induce remissions of varying length in 50 
per cent to 60 per cent of children with acute leukemia, and the peripheral blood 
picture may appear normal in such eases. 

Recently, Hertz,* of the National Cancer Institute, has demonstrated a 
growth-inhibiting effect of progesterone on epidermoid cancer of the cervix. 
While the results have been quite inconsistent in the small series so treated, this 
extension of organotherapy appears to be highly significant on theoretic grounds 
alone. 

Chemotherapy 

Renewed efforts to find chemotherapeutic agents effective against cancer 
followed the accidental discovery during the war of the preferentially toxie ef- 
fect of a nitrogen mustard compound on hematopoietic tissues. Attempts to 
identify, among thousands of possible cytotoxic compounds, those with effective, 
specific, growth-restraining properties are being vigorously pursued. A schol- 
arly statement of the problem has been presented by Haddow,’® ‘‘. . . it has 
always been a matter for legitimate doubt whether a therapeutic agent could 
impair the growth of malignant cells without equally damaging the normal cells 
and especially those which are engaged in active division, for example, in the 
intestinal mucosa, the bone marrow, and the generative organs. There can be 
no misunderstanding as to the almost insuperable problem which the chemo- 
therapy of cancer presents, and which, in search of a comparison, we can liken 
to a biological counterpart of squaring the circle.’’ He adds, ‘‘It is indeed true 
that those who have considered the matter most thoroughly are under the least 
illusion as to its practicability.’’ 

Nitrogen mustards have been described as radiomimetic, since their toxologi- 
eal effects in normal animals resemble in almost all respects those of total body 
irradiation. The most extensively used compound in this group is methyl-bis- 
(B-chloroethyl) amine hydrochloride. Its greatest usefulness appears to be in 
the treatment of Hodgkin’s disease as an ancillary to orthodox irradiation man- 
agement. It will induce subjective improvement in the majority of patients 
with Hodgkin’s disease and objective response in many of them. The average 
duration of remissions is six to seven weeks. Some patients have received ten 
and more courses of treatment with repeated clinical relief, but, in all, the dis- 
ease sooner or later becomes refractory to treatment, and there is little evidence 
that life is appreciably prolonged. It has been found to produce transient im- 
provement in about half of patients with inoperable cancer of the lung, and 
occasionally shrinking of tumors, absorption of effusions, and aeration of atelec- 
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tatic areas may occur. In summary, nitrogen mustard is an effective, temporary, 
palliative agent of irregular activity in Hodgkin’s disease, lymphosarcoma, 
chronic leukemia, polycythemia vera, mycosis fungoides, primary lung cancer, 
and, to a much lesser degree, in other miscellaneous neoplastic disorders. 

A recent development, triethylene melamine, shows early promise of thera- 
peutic effectiveness approaching or equaling that of HN., with the advantages 
of oral administration and absence of nauseating effect. 

In 1944, it was reported that injections of a crude extract, which had many 
of the properties of folie acid, would inhibit in mice the growth of transplanted 
sarcoma, and, subsequently, that the same activity was shown by pteroyltriglu- 
tamie acid, a conjugate of folic acid. Within three years, a number of reports 
appeared attributing palliative usefulness to conjugates of folie acid, notably 
Teropterin, including increase in energy, appetite, sense of well-being, and, in- 
deed, pain relief. 

Previously, Spies and associates”? had shown the important role of folic 
acid in hematopoiesis, which was in accord with the fact that in mammals the 
induction of folie acid deficiency by withholding that compound from the diet 
results in anemia and leukopenia. The principle of antimetabolite effect sug- 
gested an interesting possibility for the induction of a folie acid deficiency in 
tumor-bearing individuals through the administration of compounds so similar 
to folie acid that the cells would take them up as folie acid, but at the same time 
so dissimilar that they could not function as folie acid in cytochemical activities. 
Antagonists were rapidly found, and, of them, 4-aminopteroyl glutamie acid 
(Aminopterin) has probably been most extensively employed. Early its use- 
fulness was found to be greatest in acute and subacute leukemia, of which cases 
from 40 per cent to 60 per cent show varying degrees of remission, always tem- 
porary. It is one of the paradoxes of medical progress that at a symposium held 
in 1948 at the New York Academy of Medicine both folie acid and its antagonists 
were advocated simultaneously as treatments for cancer. 

The list of useful chemotherapeutic agents is not long. Urethane, a drug 
of low toxicity, used in the past as a hypnotic, produces remissions in chronic 
myelogenous leukemia, similar to those induced by x-rays, radiophosphorus, and 
nitrogen mustard. Its effects on chronic lymphatic leukemia are less predict- 
able. In general, its action is less precise and less consistent than that of the 
more toxic agents and it is unlikely to be effective when the latter fail. 

Stilbamidine and a derivative, pentamidine, are new drugs which have 
proved effective in the treatment of kala-azar. Because patients with kala-azar 
have a high serum globulin, Snapper” tested the effects of stilbamidine in mul- 
tiple myeloma, also characterized by high serum globulin levels. The results 
of these drugs are limited but definite, and the most important is the relief of 
bone pain in the majority of cases, often of extended duration. 

It is unnecessary to discuss here the recent advances of radiation therapy 
and surgery pertinent to cancer treatment, and I shall not extend my remarks 
on these subjects beyond the following: Experience with radioactive isotopes 
does not appear to have justified earlier enthusiasm for their potential role in 
eaneer therapy. Radiophosphorus has a limited place in the management of a 
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few neoplasms of the hematopoietic system; radiosodium may be the treatment 
of choice in polycythemia vera; radioiodine is of definite value in occasional 
types of thyroid carcinoma, but less than 20 per cent of such tumors show the 
necessary affinity for iodine (indeed, radioiodine appears to have greater use- 
fulness in diagnosis than it has in treatment) ; radioactive gold, by virtue of its 
inertness, is being used experimentally in local tumor deposits; radioactive 
strontium and calcium have been tried without success in tumors of bone. Radio- 
active cobalt appears to possess essentially the same radiobiologie effects as ra- 
dium, and this, together with its greater availability and low cost, appears to 
make it a valuable substitute for radium. 

The advantage of x-rays generated at 1,000 and 2,000 kilovolts is established 
and a slowly increasing number of supervoltage machines is recorded. Their 
capacity for delivering relatively larger proportionate depth quantities of energy 
combined with greater targeting precision have increased the range of effective- 
ness of x-rays, but the greater penetrability of such rays offers new hazards of 
carcinogenicity for deep tissues. 

Abetted by antibiotics, better anesthesia, and improved control of fluid, 
electrolyte, and nutritional dislocations, surgery continues to seek new cancers 
to conquer. A clear example of the evolution process is seen in the steady de- 
cline in the operative mortality in gastrie resection. Of the first 37 patients 
subjected to resection, 73 per cent died operative deaths. Today, in expert 
hands, the mortality of total resection is less than that of the limited procedures 
of twenty years ago. So safe has it become, a leading surgeon has recently sug- 
gested that total resection be the rule in treating gastric cancer. 

Examples of the heroic procedures being currently employed are resection 
of the mandible and floor of the mouth combined with en bloe radical dissection 
of the neck; application of previously recognized surgical principles based on 
lymph drainage pathways to more radical efforts to cireumscribe melanoma and 
pelvic exenteration operations for advanced cancer of the rectum, prostate, 
bladder, and uterus. Brunschwig and Pieree”* have recently reported the early 
returns based on the first hundred exenteration operations performed for in- 
operable cancers of the cervix, corpus, vagina, and rectum, procedures involving, 
in the majority of cases, total hysterectomy with pelvic lymph node dissection, 
cystectomy, proctosigmoidectomy and ureterocolic anastomosis. Operative mor- 
tality, defined as death within one month regardless of cause, was 20 per cent. 
Forty-nine lived beyond one month, but not beyond eight months, and 35 of 
these died of metastases not apparent at the time of operation. Nine of the 
hundred obtained effective palliation and survived at least one year, but eventu- 
ally succumbed to metastatic disease. Twelve have survived at least one year 
and five months, have returned to normal activity and showed no disease at the 
time of reporting. 

Wangensteen** ** is engaged in an interesting effort to increase survivorship 
among patients who have previously had colonic resections. Resected patients 
are explored at the end of a given postoperative interval, usually four to six 
months, even in the absence of signs of recurrence and symptoms. This he 
calls the “second look.” In a few eases resectable recurrent disease has been 


present. 
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In this rambling and incomplete survey of what we may call the frontier of 
applied cancer knowledge, I hope enough has been presented to illustrate, first, 
the enormity and the complexity of the problem which, in fact, appears to be 
expanding exponentially with our increasing knowledge; and, second, the con- 
temporary quickening of interest in the problem among all of the major scientific 
disciplines. 

If I may venture some philosophical remarks, I would point out the ex- 
treme breadth of the spectrum of research effort being applied directly and in- 
directly to the problem of abnormal growth. It ranges from investigations of 
the most fundamental sort, having apparently little to do with growth, to a di- 
rect assault on human cancer. These two extremes, often referred to as ‘‘basic’’ 
and ‘‘applied’’ for science in general, find felicitous expression as ‘‘research and 
development’’ in the name of an important office concerned with modern mili- 
tary technology. A frequently discussed question is whether either is the path 
of choice in seeking the earliest possible control of cancer. The advocates of the 
applied or clinical approach hold that effective therapeutics have been discovered 
for a number of diseases well in advance of our knowledge of the essential na- 
ture of these diseases—digitalis and quinine are the stock examples. The funda- 
mentalists, on the other hand, call such tacties ‘‘wildeatting,’’ and, while ad- 
mitting that a lueky shot in the dark might hit the mark, point out that much 
of what we know about cancer has been derived from basic studies in areas which 
appeared unrelated. Moreover, it now seems unlikely that the genesis of can- 
cer will be unitary, but, rather, will prove to be the resultant of several or nu- 
merous vectors. It is also highly probable that a single effective treatment for 
the group of diseases called cancer is as improbable as a universally effective 
antibiotic. This disagreement as to the ‘‘best’’ method of attack is one example 
of the many hazards which beset the investigator. 

There are many thoughtful observers of the field of the biological sciences 
who, while conceding that the ultimate solutions of the vast problem of abnormal 
growth will come to hand, are, nevertheless, of the opinion that it will not hap- 
pen suddenly nor soon. There is reason to believe that eancer will not be un- 
done by a bolt from the blue, by any dramatic and decisive break-through, but 
rather will it give way before persistent research attrition. We must resign 
ourselves to whittling away at this mass of mystery, and gradually, impercepti- 
bly, the truth will emerge, so that an historian of the future, writing the record 
of mankind against cancer, will not be able to fix the day nor the month nor the 
year when victory was achieved. Our understanding of cancer’s causes, and 
the development of effective preventive and therapeutic measures may well prove 
to be a more evolutionary process than we would like, but so has so much of 
what we know today. 

Control 

But while we continue to wait for the accumulation of coherent and utili- 
tarian facts by the forces of research, there is much that we can do to achieve a 
respectable degree of control over cancer, employing the knowledge and tech- 
niques which we already possess. In fact, I consider it doubtful whether any 
major medical problem facing the people of our country is more susceptible of 
immediate and substantial relief than cancer. Much progress has been made— 











32 CHARLES S. CAMERON 


most of it within our lifetime. It is not enough to make us complacent, but 
still enough to show that we are not pursuing a will-o’-the-wisp. May I remind 
you of the scene forty years ago. Cancer was eighth in the list of causes of death, 
preceded by heart disease, tuberculosis, pneumonia, Bright’s disease, diarrhea 
and enteritis, and diseases of the vascular system. Yet 78,000 people a year 
were dying from it. What research there was was more of alchemy than sci- 
ence. There was but one specially designated cancer hospital and there were 
no cancer clinics. There was no support from the federal government to pro- 
grams of research or control and only one state recognized its responsibility in 
this respect. No word of cancer appeared in the media of public information. 
Nowhere was cancer a reportable disease. The biopsy was still a subject of 
controversy among doctors. X-rays were being employed somewhat gingerly 
and radium cost five times its present price, thereby limiting its availability 
greatly. The operation for cancer of the rectum was an innovation and tumors 
of the central nervous system, of the lung, and of the pancreas were not yet 
surgical diseases. Anesthesia was limited to two or three agents of limited 
flexibility. Medical education was unstandardized and diplomas from ‘‘mills’’ 
afforded purchasers the same rights and privileges as were open to the graduates 
of the first-class schools. 

Today cancer is second among the causes of death and there are about 
220,000 deaths per year from it. The country-wide budget for cancer research 
in the United States is in the order of $15,000,000 annually. The American 
College of Surgeons approves 11 cancer hospitals, 539 cancer clinics, and 113 
cancer diagnostic clinics. This year’s appropriation by the federal government 
for cancer research and cancer control exceeds $19,000,000, and the voluntary 
health agency, the American Cancer Society, last year raised $16,500,000 for 
these purposes. Cancer information for the public is given wide attention in 
newspapers, magazines, on the radio and television. X-rays are being generated 
at higher and higher voltages and targeted with increasing precision, while ra- 
dium and its new substitute, radioactive cobalt, are available generally through- 
out the country. Surgery has boldly extended its frontiers so that there is 
virtually no part of the body now inviolate before the scalpel. 

Virtually everything we know today about cancer has been learned in a 
single generation. Yet we are still in the green years of medical progress, and 
we have no reason whatever to feel resigned nor apathetic in respect of future 
progress in the control of this disease. I believe the crucial point in our con- 
temporary effort to control cancer is to be found in the dichotomy which exists 
between the curability of cancer under optimal conditions of localized disease 
and expert treatment and the cures actually being achieved on the other (Table 
IV). The difference between cures now possible and those being generally 
achieved is in important degree due to the delay between the onset of cancer’s 
signs and symptoms and the institution of definitive treatment, which delay re- 
mains appreciable in most cases. No other disease presents an even similar 
dichotomy, and no other disease pursues a more uniformly fatal natural course, 
and no other disease has more trifling beginnings. 
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The early apprehension of these quiet and indistinct beginnings is possible 
only by the patient himself. Therefore, if we are to reduce the disparity be- 
tween cures possible and cures accomplished, we must create a pervading 
awareness of eancer’s early signs and of the importance of immediate medical 
attention. This is the purpose of lay education, or cancer propaganda, as its 
erities like to call it. This is attempted, chiefly by the American Cancer Society, 
through the media of pamphlets, posters, exhibits, motion pictures, lectures, 
radio, television, newspapers, and magazines. There are those who charge that 
cancer propaganda is harmful. They are themselves divided into two camps: 
those who say that cancer publicity is searing people away from doctors’ offices ; 
and those who state that the same publicity is frightening people into doctors’ 
offices needlessly. Their watchword is cancerophobia. 


TABLE IV. POTENTIAL VERSUS ACTUAL RATE OF FIVE-YEAR SURVIVALS FOR SELECTED 
SITES OF MAJOR CANCER 


AVERAGE 





LOCALIZED ALL COMERS 
Breast 80 35 
Cervix 70 30 
Larynx 90 15 
Rectum 75 12 
Stomach 60 5 
Lung . 50? 4- 


TABLE V. SUMMARY OF OPINIONS TOWARD CANCER PUBLICITY AND EDUCATIONAL MATERIAL 
ATTITUDE TOWARD CANCER MATERIAL 


NUMBER PERCENT _ 

















Definitely disapprove as harmful 31 11.4 
Does some harm, but no opinion on whether good outweighs harm 21 7.7 
Does some harm, but good outweighs harm 44 16.2 
Does no harm (positive good implied in majority of these) 117 43.0 
No opinion (including ‘‘not qualified to judge’’) 59 21.7 
i) ee fe pie 3 272 100.0 


Of course, eancerophobia is not new, and we have reason to believe it ante- 
dated the American Cancer Society. Over two hundred years ago, Vacher re- 
ported a curious instance of widespread fear of cancer. ‘‘In the year 1734 
suddenly the whole female population of Besancon was overcome with the fear 
that they were suffering from cancer of the breast or might be so affected in the 
future. This followed a surgeon’s suggestion to the women of that city that 
they examine their own breasts for lumps. The sequel to this announcement 
was that all women examined their breasts so often and so long, and squeezed 
them so much that a certain number really did develop lumps which were sub- 
sequently speedily removed with greatest suecess by the surgeon.’”’ 

In order to examine the validity of the charge that cancer propaganda is 
harmful to the general public in producing an unwarranted increase in the level 
of fear and anxiety, opinion was sought by the Amerjean Cancer Society of a 
10 per cent sample of the Diplomates of the American Board of Psychiatry and 
Neurology (Table V). The results may be summarized by saying that 89 per 
cent of the sampled group did not express disapproval of cancer publie educa- 
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tion, while 11 per cent were unequivocal in their disapproval. Apparently the 
harmful effects of cancer publicity are not so serious as our more vocal critics 
would have us believe. Many of the respondents pointed out that phobias and 
neurotic attitudes are not determined by external situations, such as reading a 
pamphlet, but rather do they arise in subconscious mental mechanisms to which 
certain individuals are predisposed and which lie infinitely deeper than mere 
publicity can possibly go. Such persons are bound to find something to fear, 
and if it is not cancer, it will be insanity, heart disease, the atom bomb, or their 
spouse’s fidelity. 

A serious effort to discover cancer before it gives rise to signs and symptoms 
has been made in this country during the past decade, particularly during the 
past four years. The large-scale examination of symptomless persons for evi- 
dences of early cancer was begun simultaneously in 1938 by two women phy- 
sicians, Catherine MacFarlane of Philadelphia and Elise L’Esperance of New 
York. There are at the moment upward of 240 detection centers in various 
parts of the country, and, in ade ‘on, there has recently arisen formal expres- 
sion of the practice of cancer detection in the doctor’s office. The significance 
of this effort for cancer control is brought out in figures recently compiled by 
us based on 52,000 such examinations conducted in ninety seattered centers. 
The over-all incidence of cancer in this group of presumably healthy people 
was 0.8 per cent, or, as we prefer to express it, eight per thousand 
(Table VI). Among persons 60 years old and beyond, the rate of cancers de- 
tected in this group of centers was more than four times greater than the rate 
for the group unselected as to age. If the objective of the program of cancer 
detection is to find the greatest possible number of cancers with the limited 
man power available, there may be reason to restrict the formal program to those 
over 50. The yield among younger persons is perhaps not great enough to jus- 
tify the time and money required. Again, it may be well to consider empha- 
sis on certain body sites. 

TABLE VI. RATE OF CANCER BY AGE AMONG PRESUMABLY WELL PERSONS, BASED ON ANALYSIS 


oF 52,000 CANCER DETECTION EXAMINATIONS 
(American Cancer Society, Statistical Research Section, 1950) 








AMERICAN CANCER SOCIETY DETECTION CENTER SURVEY 





Under 30 Incidence rate 1.2 per thousand 
30 to 39 Incidence rate 2.4 per thousand 
40 to 49 Incidence rate 3.9 per thousand 
50 to 59 Incidence rate 12.4 per thousand 
60 plus Incidence rate 34.3 per thousand 








Detection Techniques 


Recent studies suggest that cancer of the cervix may exist for years in a 
‘‘eocoon’’ or noninvasive stage and present no gross evidence of disease during 
that time, although the vaginal smear will indicate it. Recent experience with 
mass chest x-rays and attention to their cancer case-finding potential have shown 
that cancer of the lung can and does exist as a ‘‘silent shadow,’’ identifiable in 
the x-ray film well in advance of the classical symptoms of cough, expectoration, 
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chest pain, ete. Early returns indicate that the rate of resectability in asympto- 
matic lung cancer is twice as great as it is in patients with symptoms. Again, 
cancer of the rectum can be felt in most cases, seen through the proctoscope in 
all, when it is no bigger than a pencil’s eraser. At this stage of growth there 
are no symptoms; the classical signs—change in bowel habits, bleeding—will 
come later. The average breast cancer has reached a diameter of 4.5 em. be- 
fore it excites the patient’s serious attention, and by this time over half have 
metastasized; yet it is possible for any intelligent woman, as well as any in- 
telligent doctor, to find a lump a quarter that size provided the trouble is taken 
to feel for it. The listing of types of cancer which can today be found early 
enough to justify vastly increased hopes of cure would properly include those 
of the oral cavity and of the skin, since both sites are foremost examples of acces- 
sibility and simplicity of instrumentation. Now, the fact is that these six sites 
of cancer origin—cervix, lung, rectum, breast, mouth, and skin—account for 
nearly 50 per cent of cancer deaths among women and about 25 per cent of 
cancer deaths among men. Cancer originating in these sites presents these 
features: (1) each is now susceptible of discovery while it is small and asymp- 
tomatic; (2) each has a high rate of curability when properly treated while 
small and asymptomatic. Given the conditions of a small, asymptomatic, lo- 
ealized lesion and adequate treatment, cancer of the cervix could be cured 
four times as often as is the case generally at present; cancer of the lung and 
of the rectum, five times as often, and cancer of the breast, twice as often. 


Results 


Seattered returns from a number of sources suggest that the program of 
eaneer control which I have laid out in some detail is no wild gleam in a 
health educator’s eye, but is a valid objective worthy of the support and par- 
ticipation of all. First, it appears that the important and often critical fac- 
tor of patient delay is being influenced in the right direction (Charts 8 and 
9). This reduction in patient delay appears to be reflected in the experience 
of the Mayo Clinic, where, in general, the proportion of patients with breast 
cancer in Stage I at the time of treatment appears to be increasing (Table 
VII). Our own study in Vermont (Table VIII) showed that the number of 
patients with apparently localized disease had nearly tripled in a ten-year 
period. Dublin’s analysis of the cancer death rate among female policy hold- 
ers of the Metropolitan Life Insurance Company showed that there had been 
an 11 per cent decline in the over-all cancer death rate in the decade follow- 
ing 1936 to 1938, and in the group between 55 and 64 years of age the decline 
amounted to 15 per cent (Chart 10). Data from the extensive and highly 
accurate Tumor Registry in the State of Connecticut disclose consistently 
rising survivorship rates among both male and female cancer patients (Charts 
11 and 12). 

I have tried in this somewhat rambling and, I fear, overlong survey of the 
cancer scene to arrive at a point of view with perspective and of long range. 
I have presented the prospects and the difficulties in research, but I have also 
pointed to the potentials of our modern therapeutic technology. I have, 
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DELAY IN THE DIAGNOSIS OF CANCER 
Comparison of Responsibility, 1923-1938 and 1946 
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Chart 8. 
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Chart 9. 
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TABLE VII. PERCENTAGE OF BREAST CANCER PATIENTS WITH AXILLARY METASTASES 
Mayo Clinic, Rochester, Minn. 
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YEAR AXILLARY DISEASE 
7 1910-1919 63.6 
1943 47.0 











(From Harrington: J. Michigan State M. Soc., January, 1948.) 


finally, to offer for your continued reflections, this conviction: A respectable 
measure of control over cancer need not wait for dividends of future research 
nor for extensions of our technical abilities; it waits for one thing above all— 
a general acceptance of the virtue of widespread social responsibility toward 


DECREASE IN CANCER DEATH RATES AMONG WHITE WOMEN 
1946-1948 SINCE 1936-1938 
Metropolitan Life Insurance Company, Weekly Premium-Paying Business 
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65-74 10.7 


Chart 10.—From Statistical Bulletin, Metropolitan Life Insurance Company, vol. 30, no. 3, 
March, 1949. 

efforts of control. We cannot do with it what we have done with the previous 

leading causes of death. We cannot legislate against it; we cannot consign 

it to sanitation experts; we cannot rely on wonder drugs. We have to accept 


TABLE VIII. PERCENTAGE OF HOSPITALIZED CANCER PATIENTS WITH LOCALIZED DISEASE 
Vermont—1937 and 1947 
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——— YEAR ee . LOCALIZED DISEASE 
1937 20 
1947 58 





In 51 per cent of patients with cancer admitted to Vermont hospitals in 1947, therapy 
yee. ~~ with curative intent. (From: American Cancer Society, Vermont Cancer 
Study, ‘ 
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SURVIVORSHIP OF CANCER CASES IN CONNECTICUT 
(MICROSCOPICALLY PROVED CASES) 





SOURCE OF DATA CONNECTICUT STATE DEPARTMENT STATISTICAL RESEARCH DEPARTMENT 
OF HEALTH-E J MACDONALD 2-48 AMERICAN CANCER SOCIETY 


Chart 11. 
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Chart 12. 
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it as a social concern, for, insofar as its control is possible by social action, 
caneer is a social disease. And who is better fitted to lead the way to this 
perspective than the doctor himself? 


. Laeassagne, A.: 


. Snapper, I.: 
. Brunschwig, A., and Pierce, V. K.: 


23. Wangensteen, O. H.: 


. Wangensteen, O. H., Lewis, F. J., and Tongen, L. A.: 
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THE TEMPORALIS MUSCLE 


Oscar V. Batson, M.A., M.D., PHmapevpuia, Pa. 
OST illustrations of the temporalis muscle do not agree with the facts 
since they show the muscle fibers much too long. These figures are se- 
cured by falsely thinking of the great superficial aponeurosis as only a fascia, 
and then dissecting it from the specimen.” Thus wrote Eisler’ in 1912. Oth- 
ers raise the same complaint. Sicher? notes, “The muscle fibers are, therefore, 
actually much shorter than most illustrations indicate.” What significance 
does this point have for those not interested in theoretic anatomy? The practi- 
cal significance of the length of these muscle fibers is the crux of this discus- 
sion. 

The length of fibers in a muscle, such as the temporalis, is fundamental 
to the most cursory consideration of the action of that muscle. It is generally 
agreed that in maximum contraction a muscle shortens its fibers to one-half 
their length. This is an approximation. Many illustrations indicate that the 
fibers of the temporalis muscle are 60 mm. long. Such a temporalis muscle could 
shorten 30 mm.—more than an inch—upon contraction. 

It is known that a muscle maintains only that length of fiber which can 
function. To maintain a temporalis muscle fiber of 60 mm., the coronoid proc- 
ess would have an excursion of more than an inch. Using round numbers, 
with the coronoid process of the particular mandible one inch from the condyle 
and with the incisors four inches from this fulerum, raising the coronoid proc- 
ess one inch would result in a four-inch vertical movement of the incisor teeth 
(Fig. 1). The extent of the error is at once apparent. 

In the offhand manner in which so much clinical information is transmitted 
it is said that the maximum opening of the mouth should just permit the verti- 
cal insertion of the middle joint of the middle finger between the upper and 
lower incisors. This seems like a large opening when one looks at the finger 
but such an opening is too little for a singer to reach the highest notes of the 
voeal range. In a particular individual the measured distance between the 
widely separated incisors was 60 mm. while the finger joint length was 49 mm. 
This subject was not a singer. Let us take this figure of 60 mm. and work the 
muscle-mathematies problem backward. With a 60 mm. excursion of the in- 
eisors (actually more because of the overbite of the incisors), the coronoid 
process with about one-fourth that range would move upward 15 mm. To 
shorten 15 mm. maximum the resting length of the temporalis fibers would 
have to be twice that long, 30 mm. For physical precision we would have to 
compensate for the oblique direction of pull. The obliquity is too slight to war- 


From the Department of Anatomy, Graduate School of Medicine, University of Pennsyl- 
vania. An amplification of part of a lecture before a study group at the New York Institute of 
Clinical Oral Pathology, Inc., Oct. 24, 1951 (class in Diagnostic and Surgical Technics). 
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Fig. 1.—The light part of the drawing shows the normal observed movement of the 
mandible, arrow A. The heavy outlines and the arrow B show the impossible range of move- 
ment if the temporalis muscle fibers were of the length illustrated in most figures. 





M 





Fig. 2.—Diagram of a coronal section of one side of the head. Bone is shaded. A, Tem- 
poral aponeurosis; 7, internal tendon; Z, zygomatic arch; M, mandible. The bipennate 
architecture of the muscle is shown. The inner part of the muscle attaches to bone directly 
over a large area. The outer part attaches through the mediation of the aponeurosis at the 
temporal lines. 
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rant this. This 30 mm. length is in the range found by Eisler in measuring a 
muscular specimen. This gives additional evidence of the error in the illustra- 
tions. 

Note, however, that Eisler found in his well-developed male specimen, a 
variation in length between 15.5 mm. and 31 mm. for the muscle fibers. These 
figures fall in the range of my own experience. I do not see any reason for 
making a statistical study of these. It is obvious if its fibers vary so much in 
length, the temporalis muscle must participate in some movement of the man- 
dible other than simple elevation, some movement which requires but 7 or 8 
mm. travel for the coronoid process. To explore these functions we must know 
the direction in which this short pull is applied. Before adding our observa- 
tions we will first survey a few of the many accounts of the muscle. In doing 
so, it will be found that the anatomists fall into two groups. On the one hand, 
there will be those who appreciate either the many clinical implications of the 
mouth area or else have a keen appreciation of muscles as functioning body 
elements. The other group of anatomists appear to be interested in the gross 
external morphology of structures only, or, they have not concerned themselves 
with the mouth cavity and its parts. We will not review these accounts. 

Confusion prevails in the description of the temporalis muscle because of 
an ambiguous use of the word “fascia.” I shall use the term “fascia” to mean 
the loose fibrous tissue covering of a muscle or other structure—a part of the 
connective tissue matrix of the body which can be lifted off an underlying 
structure in somewhat layer form. The term aponeurosis will be reserved for 
a flat tendon, a structure transmitting muscle pull from muscle fibers to a firm 
attachment. An aponeurosis always glistens because of its collagenous fibers. 
The term “pearly” used by Testut* to describe the temporal aponeurosis is very 
apt. Grant,* who from his text and diagrammatic sketch obviously has full 
comprehension of the function of the aponeurosis of the temporalis muscle, re- 
fers to it as a fascia. 

There is much precedent for using the term “fascia temporalis” for the 
aponeurosis of this muscle for fascia temporalis is the accepted term of the 
B. N. A. (the Basel nomenclature), the B. R. (the British revision of 1928), and 
the I. N. (the list of the German anatomic society). An author holding to such 
a list would have little choice. The French anatomists not subscribing to any 
of the three lists mentioned use the term temporal aponeurosis. 

The use of the term fascia may have had its origin among surgeons who 
incised this layer to drain what they supposed to be a surgical space. This 
“space” will be discussed later. Henle handled the problem by speaking of 
the tendinous fascia temporalis. 

When one makes an anatomic section of the head through the coronal 
suture, there is obtained a section of the zygomatic arch, the bone of the tem- 
poral fossa, the coronoid process of the mandible, the temporalis muscle and its 
aponeurosis (Fig. 2). Such a section discloses that at this level the temporalis 
muscle is what the anatomists call a “bipennate” muscle. I do not know when 
this was first known. It was beautifully figured by Henle in 1880. This bi- 
pennate form accounts for the short length of the muscle fibers and also ac- 
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counts for the strong pull that this muscle exerts. A whole series of parallel 
fibers contract together through a short distance. Of course, as explained pre- 
viously herein, to obtain the actual amount of shortening theoretically possible, 
one would have to indulge in some plane geometry and convert the hypotenuse 
of the muscle fiber into the vertical pull exerted. Considering the smallness of 
the angle and the futility of decimal point accuracy in such measurements, we 
can take the length of these muscle fibers as representing twice the amount of 
the lifting movement possible by this muscle. 

Sections of the coronal type but made to radiate from the coronoid process 
apparently have not been popular. Eisler’ gives an excellent section similar 
to Henle’s. Rauber-Kopsch® does the same. A diagram of Rouviére’s® is ade- 
quate as is the figure in Poirier.’ The section in Testut* may be especially 
mentioned for its clarity. While they display no illustrations showing the 
bipennate structure of the muscle, Braus* and Sicher® adequately describe the 
bipennate character. Grant‘ refers to a diagram of a similar muscle. 

Spalteholz® describes the muscle fiber attachments accurately. It remained 
for the editor of the English edition, Barker,’® to insert the word “bipinnate.” 
Unfortunately, both editions state that some of the fibers are markedly curved. 

In general, the descriptions of the authors are as satisfactory as the space 
allowed permits. It is recorded that the most anterior fibers of the muscle 
course downward and that they become more and more horizontal toward the 
posterior. It could be said that the fibers radiate from the coronoid process as 
a center. A disturbing note found in several descriptions is that the most pos- 
terior fibers are said to curve downward to join the coronoid process. Several 
muscles in the body do eurve around pulleylike mechanisms but this is not 
such a muscle. This will be clarified later. That the superficial half of the 
muscle is of less mass than the deep half is also described. The practical 
significance of this will be discussed later. 

The relationship of the temporal lines to the upper attachment of the 
musele is commonly described as a simple morphologic fact. The muscle is 
deseribed as having its attachments beginning with the inferior temporal line, 
the aponeurosis is said to be attached there also and to the ribbon area between 
the inferior temporal line and the superior temporal line. Spalteholz® extends 
the attachment of the aponeurosis to the superior temporal line. Sicher? says 
that the muscle is surrounded by the inferior temporal line. When this is 
compared with the account of Sicher and Tandler in the German, it is apparent 
that an uncommon use of the word “surrounded” is intended. Abgegrenst 
might be better understood if it were translated “bounded by” rather than “sur- 
rounded by.” 

In reconstructing the activity of any living muscle, it is difficult to visual- 
ize the many changes in relationships as the parts move about. Sometimes 
preservation of the anatomic part has made the relationships quite rigid. At 
other times the relationships are imagined by using the dry skull without the 
benefit of the soft parts of the joint or the many controlling muscular com- 
Consider the mandible with its tendinous prolongation from the 


ponents. 
This tendon projects in the plane of the coronoid process 


coronoid process. 
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upward to almost the top of the orbit and posteriorly to the level of the 
external auditory canal (Fig. 3). When dissected this becomes a useless web 
of wrinkled fibers. In the muscle in life, it is tautly stretched and transmits 
any pull upon it to the bone of the mandible. This tendon does not radiate 
outward in a simple pattern like the spokes in a wheel. The posterior-inferior 
part of the tendon turns upon itself and is so interwoven that the horizontal 
fibers run at different levels than the oblique fibers. This twisting and inter- 
weaving of the tendon fibers gives rise to the optical illusion that the muscle 
and tendon has a bending or curved course. (Fig. 3.) This type of twist is 
common in muscles and tendons. It is to be found in the sternocleidomastoid, 
the pectoralis major, and in the masseter, to name a few examples. The long 
tendons of the fingers show the same sort of architecture where one tendon 
passes through another. 


Fig. 3.—The extent of the tendon of the temporalis muscle. 7, The etemporal lines; C, 
the covered part of the tendon lying in the middle of the muscle; H, the exposed part of the 
tendon. The arrow points to the region where the interwoven fibers give the illusion of a 


curving tendon. 


Cutting through this tendon the muscle fibers are found attached directly 
to the bone of the temporal fossa (Fig. 2). The fibers continue with the pene- 
trating fibers of Sharpey. The connective tissue covering the bone is so slight 
that here the periosteum is said to be absent. These deep muscle fibers run 
an oblique course downward or forward, depending upon the part of the fossa 
in which they lie, to join the tendon. These fibers attach to the bone from 
the inferior temporal line down to the sphenoid ridge. On the outer side of 
the fanlike tendon of the temporalis muscle, there are fewer muscle fibers than 
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on the deep surface. Also, these fibers do not extend so low on the tendon. 
As a result, more of the internal tendon is seen on the superficial surface of 
the musele. The muscle fibers go obliquely upward or backward from the 
tendon to the aponeurosis. They are arranged in overlapping layers, some- 
thing like the bundles of straw on a thatched roof, except that the direction 
of the fibers is different. These muscle fibers continue as the glistening fibers 
in the temporal aponeurosis, the so-called superficial temporal fascia (Fig. 2). 
This aponeurosis, as we follow it upward, receives reinforcement from each 
overlapping layer of muscle fibers. It attaches to the skull at the first free 
area, that is to say, just beyond the line of attachment of the highest fleshy 
fibers of the deep part of the muscle. To summarize, the deep portion of the 





Fig. 4.—Diagrammatic coronal section through the temporal lines. G, The greater at- 
tachment of the aponeurosis curving over the muscle bulge and producing the inferior temporal 
line, J; L, the lesser attachment of the aponeurosis to S, the superior temporal line; R is the 
interlinear ribbon area which receives a few fibers from the aponeurosis. 
muscle takes its attachment fiber by fiber from the bone of the temporal fossa 
and hence exerts an even slight diffuse pull on the whole area of bone of the 
temporal fossa. The outer fibers pulling upon the aponeurosis focus all of 
their pull where this aponeurosis reaches the bone. The summated strength 
of the entire outer half of the muscle pulls from the bone at the border of the 
fleshy fibers. At this line, bone responds, as bone does when pulled upon by a 
tendon, by the formation of a tendinous or muscular prominence. This promi- 
nence, because of the sheetlike character of the tendon, is a line, the inferior 
temporal line. The better the museular development of the individual, the 
more he uses his teeth, the better developed the roughness of the inferior tem- 
poral line. The bulge of the fleshy muscle is of sufficient mass to produce a 
steep rounding of the aponeurosis. Tendinous fibers project tangentially from 
the bulging part of the aponeurosis to contact the bone a little beyond (Fig. 
4). This pull of minor grade marks the bone as the superior temporal line. 
Between these two lines many small fibers leave the deep surface of the apo- 
neurosis and fill out the void between the major attachment to the inferior 
temporal line and the minor attachment to the superior temporal line. The 
characteristics of the two temporal lines and the interlinear ribbon depend 
directly upon the strength of pull of the outer part of the muscle focused upon 
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them by the aponeurosis. The dissector, by removing the aponeurosis thinking 
it a fascia, cuts the muscle fibers from their functional attachments. It is easy 
to stroke the muscle surface to smooth it and achieve the appearance of a 
series of long muscle fibers. 

Muscle fibers may not attach to the aponeurosis all the way down to the 
zygomatic arch. This leaves us with the problem as to why the aponeurosis 
retains its tendinous character where it does not have muscle attaching to it. 

The aponeurosis divides into two lamina a short distance above the zygo- 
matie arch. The outer sheet continues with the outer periosteum of the arch. 
It is commonly the heavier layer. The inner lamina, sometimes not aponeurotic 
but fascial, joins with the periosteum of the inner wall of the arch. Fat and 
areolar tissue fill the prismatic space thus formed. 

This aponeurosis just over the zygomatic arch which from gross appear- 
ances does not receive direct muscle pull does receive pull from the deep layer 
of the masseter transmitted through the elastic deformation of the zygomatic 
arch. Further, a study of the direction of the fibers here shows that it carries 
a resultant of the pull from the muscle above. 

Over a very small area just above the zygomatic arch usually there are no 
muscle fibers attaching to the aponeurosis. Here and here alone exists a sub- 
aponeurotie temporal space. This is a surgical space in the true sense of the 
term, that is to say, a loose collection of areolar tissue which may be invaded 
by an infection to become the site of an abscess. It is common knowledge that 
an abscess external to the buecinator muscle may migrate to the outside of the 
eoronoid process and burrow under the aponeurosis as far as the inferior tem- 
poral line. Such an extension is much more serious than a collection of a small 
amount of pus just above the zygomatic arch. It is more serious because the 
muscle has been dissected free of its outer attachments to the aponeurosis by 
the abscess. The condition is a purulent myositis. Therefore, even after com- 
plete drainage, a certain amount of loss of function of the temporal muscle 
should be expected. The drainage from these abscesses, whether they have 
their origins in infections of the oral cavity or infections of the middle ear, 
always contains a large number of sloughed muscle fibers. The reason for this 
is obvious. 

Elevating fractures of the zygoma by the Gillies method of inserting an 
elevator under the aponeurosis through an incision in the hair line also vio- 
lates muscle attachment. The damage is negligible. The intraoral] method of 
Keen leaves the aponeurosis undisturbed. 

The topography of the aponeurosis stretching from the zygomatic arch to 
the temporal lines explains why zygomatic arch fractures are not displaced 
downward. The aponeurosis acts as a flat ligament resisting the downward 
pull of the masseter muscle. Unless the aponeurosis has been torn free from 
the bone, wiring should not be necessary. There are no muscles to pull upward 
or inward. 

Let us consider the varying length of muscle fibers and their different 
directions. Recall that some of the muscle fibers are only 15 mm. long. These 
are posterior fibers—their pull is horizontally directed. These fibers should 
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move the temporalis tendon, hence the coronoid process and the mandible 
itself backward 7 or 8 mm. Much of the muscle mass is best fitted for this 
retraction. 

It is easy to determine that the temporalis muscle gives the most vigorous 
contraction in the retracted position. The incision of food produces little 
activity and mastication with slight protrusion produces but little more. 


Summary 

The term temporal fascia is a misnomer for the temporal aponeurosis. The 
entire outer half of the muscle attaches to this aponeurosis. 

A temporal subaponeurotic surgical space does not exist. A collection of 
pus in the so-called space is really a purulent temporal myositis. 

From anatomic evidence the temporal muscle is capable of lifting the 
coronoid process some 15 mm. and retracting it 7 or 8 mm. 

The subaponeurotie elevation of zygomatic fractures invades the temporal 


musele. This need not be serious. 
The temporal lines, superior and inferior, are muscular eminences which 


earry the pull of the outer half of the temporal muscle. 
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GENERAL ANESTHESIA: THE AGENTS IN USE 


KE. A. Rovenstine, M.D.,* New York, N. Y. 


LTHOUGH anesthesia from its introduction has been recognized as one of 

the more important milestones in medicine, in its technical aspects its 
development has been surprisingly slow. Not only was the development of 
this important and revolutionary phase in medicine and dentistry retarded, 
but it was not accorded, until recently, any importance as a special practice 
in surgery. . 

The progress in anesthesia has taken place in fairly well-established stages. 
These have been abrupt rather than the usual gradual changes. First, with the 
period of discovery which was dominated by a desire to fill a definite need the 
drugs nitrous oxide, ether, and chloroform were quickly supplied to fill the need. 
At least the majority of those interested were sufficiently satisfied to adopt an 
attitude of ‘‘letting well enough alone.’’ The pioneers in anesthesia did not 
direct their efforts so much to improving its procedures as they did to over- 
coming resistance to its acceptance and extensive use. Surgery, among the 
practices which gained the most from anesthesia, became so engrossed in its new 
vistas that it almost forgot its greatest accessory. Anesthesia was condoned as 
necessary but not conducive to surgical success. No incentive was forthcoming 
to charge those entrusted with anesthesia to further progress or improvement. 

It was realized, after several years, that the prevailing practices in anesthesia 
had many imperfections, and that administering the available drugs until the 
desired state of unconsciousness was attained constituted a grave hazard—a 
hazard to the patient’s life often more pronounced than the surgical manipula- 
tion itself. An effort was made to regulate to some extent the procedures 
employed. However, convenience and economy still ruled. Teaching was not 
demanded except by so-called preceptors. The student, often unwilling, imitated 
those self-proclaimed teachers and accomplished little more than the establish- 
ment of low standards. No scientific attitude was discernible, and there was no 
emphasis on its necessity. 

The second milestone in anesthesia came shortly after the turn of the 
century. New appliances were produced, some new drugs added, certain rules 
established, but too little attention was given to scientific observation or judgment 
of results. The ingenuity of manufacturers of appliances dictated the clinica] 
methods, and empirical teaching was the rule of the day. 

After the First World War, the Renaissance in anesthesia began to take 
shape. The imperfection of the practices, and the inadequacies of those entrusted 
with its administration were pitifully demonstrated by the failures of surgery 
to prevent an intolerable death rate among those wounded in combat. It was 
then that the familiar principle of looking for the future in the past was 

*Professor of Anesthesiology New York University-Postgraduate Medical School; Director, 
Division of Anesthesia, Bellevue Hospital. 
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abandoned and a real interest in the results from anesthesia was established. 
Statistical data, or at least a recital of results, were collected, although they were 
used more often to support individual impressions than to add to knowledge. 
Surgery set forth the demand that anesthesia should not mitigate against the 
patient’s convalescence and recovery. It realized that much of the delay in 
postoperative recovery was traceable directly to anesthesia, and not an insig- 
nificant postoperative mortality could be charged to anesthesia as well. 

It was then that laboratories, both of commercial and medical institutions, 
began programs of research and investigation to supplant the existing empirical 
methods for introducing new drugs and new techniques. New procedures were 
evaluated critically before clinical introduction. A better understanding of 
the mechanism of anesthesia was determined, and much new knowledge was 
accumulated. The stimulus to create what was needed was developed. This 
attitude is always of an importance in progress second only to the result from 
the investigators’ efforts. 

Teaching practices were reviewed, since surgeons became cognizant of the 
fact that inherent qualities of a drug or technique do not necessarily assure com- 
pletely satisfactory results. An imminent requisite of any anesthetic procedure 
is the skill, experience, and judgment of those who apply it, and this fact was 
recognized by the discerning surgeon as important equally with the properties 
of the drug or the refinement of the appliances. 

This changing attitude toward anesthesia has resulted in a new specialty; 
a specialty which can be looked upon now as having the proper perspective and 
looking toward practices in the future that will insure the nearer approach to 
the goal toward which all are striving—‘the better care of the surgical 
patient. ’’ 

Today, anesthesiology (its new status now rates an ology to conclude its 
designation) is given every encouragement for progressive improvement. The 
great laboratories of the manufacturers, the medical school, and the hospital 
devote much effort not only to supplying new drugs and new equipment, but 
to defining the scientific mechanisms involved. The clinics in increasing num- 
bers are being staffed with those possessing the scientific background to in- 
vestigate and to interpret. The special practice of anesthesiology is progressively 
developing procedures which are increasingly safer and less disagreeable for the 
patient. 

Along the path of progress, the drugs that have been added play a significant 
but not necessarily the most important role. 


The Anesthetic Gases 


The story of the anesthetic gases is of more interest than that of other 
agents. The initial gas used, and for the supporters of Davy, Hickman, and, 
finally, Wells, the first surgical anesthetic was nitrous oxide, an agent still in 
wide favor. The earlier attempts to use nitrous oxide were successful from a 
practical standpoint. Surgical conveniences were lacking often, but at least 
deaths were extremely rare. This was true even before the advent of nitrous 
oxide-oxygen mixtures. In fact, at the turn of the century Hewitt, the recognized 
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European leader in this field, hailed it as ‘‘the safest anesthetic agent known or 
likely to be found.’’ His enthusiasm could hardly be contained today. Hewitt 
provided rules for the administration of the gas. With oxygen available, a 
mixture containing 7 per cent of it in nitrous oxide was used. This gave a 
‘apid induction and provided the exodonist with available anesthesia for fifty 
seconds. It is unlikely that this recommendation for dental anesthesia for less 
than a minute was made with the remotest idea that it would be adopted for 
operations lasting several minutes or even more than an hour. Since we no 
longer follow this early advice, we have learned to temper enthusiasm and 
regard nitrous oxide today as a potentially dangerous agent along with all 
the others in current use. 

In all textbooks dealing with the subject of nitrous oxide, there is prom- 
inently displayed the information that the gas is not a potent anesthetic agent. 
This is a poor choice of a descriptive term, but the idea it wishes to establish 
is well understood. When using nitrous oxide it is necessary often to reduce 
the amount of oxygen in the inspired atmosphere much lower than that found in 
air before a degree of narcosis can be established in many individuals which is 
identified as surgical anesthesia. In fact, it is not uncommon to find patients 


who require such a high concentration of nitrous oxide that unconsciousness 
from depressing asphyxia is reached before anesthesia is established. The 
danger from nitrous oxide lies in no inherent quality of the gas. The danger 
from it which is now established scientifically is the danger of anoxia. The 
morbidity and mortality following the use of nitrous oxide for surgical anesthesia 


have increased despite the refinements of administration and the more modern 
techniques; in fact, such morbidity and mortality probably are of higher 
incidence today than at any time during the century of its use. The ‘‘safest 
of all anesthestic agents’’ in 1900 has become one of the most, if not the most, 
dangerous today. Although anesthetic mortality statistics are regularly reported 
for the various agents in use, anesthetists will admit readily that the deaths 
following anesthesia are most often due to technical errors during the administra- 
tion or to improper use of the drug in question. This is unreservedly true 
when nitrous oxide is employed, since the gas itself has not been found to 
produce a toxic reaction for any tissue. In fact, this singular property of 
nitrous oxide, together with its commanding appeal because it is a simple, 
inorganic chemical with a low boiling point that does not explode or ignite, has 
been a strong indorsement for its continued use. Furthermore, convenience 
of administration and lack of discomfort for the patient are strong factors in 
favoring its frequent selection for clinical anesthesia. No drug, except those 
given by vein, produces its effects more rapidly or pleasantly, or leaves the 
body more quickly than nitrous oxide. 

In modern practice nitrous oxide has assumed a value as a complementary 
agent for such other drugs as the volatile agents, Vinethene and trichlorethylene, 
or the intravenous barbiturates. Its use for brief anesthesias requiring little 
more than unconsciousness while a single, procedure is completed is also popular, 
and its employment in providing analgesia while being given with 30 to 40 per 
cent oxygen is scientifically established. 
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Among the other gases available for modern anesthesia, ethylene and cyclo- 
propane are those in favor. Ethylene is similar to nitrous oxide in that rather 
igh concentrations are needed to produce anesthesia, and therefore the specter 
if hypoxia is with it. The gas is somewhat more potent than nitrous oxide which 
is a decided advantage, but it is inflammable, explosive, and its odor is dis- 
agreeable to many. Those who choose to use it will find special circumstances 
when it is indicated rather than try to fit it to the mere routine of clinic or 
office practice. 

Cyclopropane should be considered an anesthestic gas apart from other 
gaseous agents. Its exacting properties have placed it in a category foreign to 
nitrous oxide and ethylene. It has many disadvantages which are easy to 
identify but there are also many advantages which the discerning anesthetist 
ean capitalize upon. This represents a vital point in progressive medicine not 
limited to the practice of anesthesiology. Cyclopropane offers all the advantages 
of a potent gas. It is easily controlled and can provide any depth of surgical 
anesthesia. Difficulties with muscle relaxation are no problem, particularly if 
one wishes to use curare. In the face of hemorrhage, it has been shown to be 
of considerable benefit, both in the clinie and the laboratory. Its rapid control- 
lability and relatively slight disturbance of metabolic processes have been of 
great assistance in the management of young and old patients. With regard to 
postoperative convalescence, there is no other potent anesthetic agent in common 
use which can permit the rapid resumption of consciousness and the protective 
reflexes vital to recovery. It is necessary to point out, however, that the 
exploitation of these advantages comes only after intelligent experience which 
is more difficult to acquire than it is with most of the other agents. 

The disadvantages of cyclopropane are of interest. It is an explosive agent, 
a property it shares with other drugs whose merits are established. Cardiac 
irregularities are more common during cyclopropane anesthesia than with 
agents other than the halogenated hydrocarbons. However, the incidence of 
these irregularities and their clinical importance with regard to serious complica- 
tions are not extensive enough to justify the relegation of cyclopropane to a 
historical position. Hypotension in the postoperative period has been observed 
more frequently after cyclopropane anesthesia than following the other agents 
in common usage. The cause of this circulatory complication is not a matter of 
general agreement, but whatever the etiology, it must be granted that this com- 
plication is undesirable even though it does not appear to prejudice a satisfac- 
tory convalescence. 

It ean be said that eyelopropane is unsuited for office or clinie use, and 
is to be reserved for selection where its use is favored by those with experience 


and with ideal cireumstances. 


The Volatile Agents 
Any discussion of ether here would be a repetition of textbook material. 
Other volatile drugs are not so well established or have survived the test of 
time enjoyed by ether. Among these are Vinethene or vinyl ether and trichlor- 
ethylene now marketed under different trade names. 
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The literature supplied by the manufacturers of Vinethene describe it as 
‘fan efficient anesthetic agent particularly suitable for the following applica- 
tions: ‘‘for operations of short duration; to provide brief periods of analgesia; 
for rapid, smooth induction prior to maintenance of anesthesia with ethyl ether; 
to complement nitrous oxide or ethylene anesthesia in providing more adequate 
museular relaxation and eliminating hypoxia and anoxia.’’ This description 
serves well to place the drug in a special category rather than as a general pur- 
pose anesthetic agent. If these uses of Vinethene are not extended and its 
administration is attended by reasonable caution, the drug should serve a useful 
role in office, clinic, and operating-room practice. Vinethene, because it is not 
irritating when inhaled and because it has essentially the same effects as ether, 
has largely replaced not only the latter drug but ethyl chloride and chloroform 
for administrations where it is particularly suited. Patients can be rapidly 
anesthetized with Vinethene, however administered, and will recover quickly 
when it is discontinued. It is particularly favored for the office, the home, and 
the ambulatory clinic where a drug given by a simple technique is needed. 

Trichlorethylene has been recognized as a potent analgesic for many years, 
but its employment in anesthesia dates back less than twenty years. Its rather 
widespread use is a still more recent practice. The drug has a limited field of 
application; the production of analgesia where profound or prolonged sensory 
stimuli are not encountered and to complement anesthesia with the less potent 
gases. Its use as a sole agent for anesthesia is not recommended, since when it 
is pushed to the stage of surgical anesthesia the cardiorespiratory effects are 
most alarming. The drug should be placed in the category of a volatile agent 
with a very limited range of potency. 

Trichlorethylene has the advantage of being nonexplosive and noninflam- 
mable, but has the disadvantage of decomposing when in contact with hot 
surfaces or in a closed circuit employing soda lime. It must be used in an open 
or semiclosed system, and should not be employed to induce surgical anesthesia. 


Intravenous Barbiturates 


This extensive group of drugs may not be considered new in surgical 
anesthesia. They have been employed for some twenty-five years. Pentothal, 
the most widely used of the group, has a clinical age of scarcely more than half 
that time, during which its application has undergone marked changes. When 
it was originally introduced Pentothal was recommended as an anesthetic solu- 
tion to be given in 10 per cent concentrations. So used, it soon lost favor, 
despite its appeal of simplicity, nonexplosibility, convenience, and generally 
favorable acceptance by the patient. General acceptance was finally established 
by painstaking clinical evaluation, by bitter experiences early in World War 
II, and by illuminating laboratory studies. Now the flexibility of current usage 
in solutions containing 0.1 to 2.5 per cent of the drug has served to place 
Pentothal and other intravenous barbiturates as extremely important additions 
to anesthetic practice, and remove them from the early falsely exalted position 
which could lead in time to the fate of all other excessively strained evalua- 


tions, the discard. 
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It must be realized that simplicity of administration does not parallel, 
necessarily, the safety of an anesthetic agent. Nor can the profession adopt the 
rather widespread feeling of the layman that administering an anesthestic is 
simply ‘‘giving another dose of medicine.’’ When the barbiturates are given 
intravenously general anesthesia follows if the dose is sufficient, but it carries 
with it the same potentialities of asphyxia as do inhalation agents together 
with several properties peculair to this group of drugs. Of these could be cited 
without strong contradiction the depression of respiration, the occasional viscious 
type of laryngospasm, coughing, sneezing, or bronchoconstriction. The unduly 
prolonged recovery seen in some patients and formerly attributed to overdose 
or idiosynerasy is now more generally believed to be a property of the drugs 
which permit aceumulation in body tissue with their slow metabolism (15 to 20 
per cent per hour). 

The current evaluation of the intravenous barbiturates permits utilizing 
their many advantages without jeopardizing unnecessarily the patient’s safety. 
Adjuvants such as nitrous oxide, muscle relaxants to overcome lack of potency, 
oxygen enriched inhalations and particularly knowledge and vigilence of those 
administering them go far to establish their safe use. It is not as one might 
infer from visiting many surgical clinics or in surveying the anesthetic literature, 
a drug that answers all the problems poised by anesthetic agents. It is essential 
to place Pentothal in its proper place as a merited drug if used with discretion 
and after thorough indoctrination in its use. Although Pentothal may be used 
in the management of patients presenting such serious problems as are associated 
with heart disease, diminished pulmonary reserve, hemorrhage, and severe 
trauma, one could hardly expect it to serve more than the convenient means to 
abolish the patient’s fear. Pentothal, with its deceptive simplicity, is an agent 
with which the novice can readily find many pitfalls. The signs of anesthesia 
or guides to the depth of narcosis have not been established with the accuracy 
that accompanies these signs when inhalation agents are used. This tends to 
inerease the difficulty adjusting dosages and maintaining smooth anesthesia. 

Other barbiturates are of importance in anesthesia. The more recent 
addition is an ultra-short acting one similar to Pentothal, bearing the trade 
name Surital. It is used with the same technique employed with the older drug. 
The well-known pentobarbital sodium, because of its longer action, has recently 
been gaining favor in the operating room. 

The barbiturates now available and the accumulated experience and know]l- 
edge of their clinical action strongly suggest that the ambulatory patient will 
rarely be provided the needed safeguards in the office of physician or dentist 
to permit their wide or indiscriminate use. Clinies having facilities and per- 
sonnel may use them to advantage, but at present the application seems to be 
directed to that of an adjuvant drug in operating room surgery. 


Preanesthetic Medication 


Time is not long past when the ambulatory patient was denied the advan- 
tages of preanesthetie medication; today it is the rule. This new attitude has 
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favored less psychial and physical disturbances for the patient, and resulted 
in fewer complications during the induction of anesthesia. 

Properly considered, preanesthetic medication is the beginning of the 
anesthetic period. The drugs given are calculated to produce a desired effect 
and should not be the result of routine habit. The purposes of such medication 
are the comfort and safety of patients who are to undergo surgery and 
anesthesia. A major danger of all anesthetic experiences is anoxia from obstrue- 
tion to ventilation. The blockade of respiratory tract secretions with an ap- 
propriate belladonna drug is an important means of avoiding inadequate ventila- 
tion. 

The use of the potent sedatives in preanesthetic medication of ambulatory 
patients has few adherents, and with good reason. The dangers inherent to 
their use and the inconvenience of long depression outweighs the advantages 
they possess. The barbiturates, however, being hypnotics, are more. useful, 
particularly for allaying fear. Their use for children is of special value. They 
should be used with discretion and precisely. The routine use of any drug 
for preanesthetic medication is obsolete. 


Conclusion 


Today the anesthesiologist has available an armamentarium of drugs 
sufficient to the needs of practically all patients. This does not relieve him of 
the need to acquire an extraordinary flexibility of thought and technical applica- 
tion. The need is translated into clinical practice by providing insensibility of 
tissues in the manner that may appear the least dangerous to the patient com- 
patible with the required conditions for the surgeon. 























INTRODUCTION TO DR. THEODOR BLUM’S PAPER ON 
MANDIBULAR ANESTHESIA 


Lester R. Cann, D.D.S., F.D.S.R.C.S.(ENna.), New York, N. Y. 


OMETIME between Nov. 26 and Dee. 1, 1884, William Stewart Halsted 
‘‘blocked’’ the inferior dental nerve by injecting the newly discovered local 
anesthetic, cocain, in the region of the inferior dental foramen. This was done 
during a series of experiments on nerve blocking. The results of these experi- 
ments were communicated to the New York Medical Journal by Dr. R. J. Hall 
in the form of a letter to the editor. Dr. Hall described the first inferior dental 
injection as follows: 

Dr. Halsted gave Mr. Locke, a medical student, an injection of nine minims, trying 
to reach with the point of the needle the inferior dental nerve where it enters the dental 
canal. In from four to six minutes there was complete anesthesia of the tongue on the 
side where the injection had been given, extending to the median line and backward to 
the base as far as could be reached with a pointed instrument. There was further complete 
anesthesia of the gums, anteriorly and posteriorly, to the median line, and all the teeth on 
that side were insensitive to blows. 


The first mandibular nerve block that was given for a practical reason 
was reported by Dr. E. H. Raymond, a New York dentist. This occurred early 
in December, 1884. The patient was a physician who had a very sensitive 
cavity in a lower molar and who suggested that cocain be injected into the 
inferior dental nerve before starting work. The patient and dentist went to 
Dr. Halsted’s office where the injection was made. The technique used by Dr. 
Halsted is well described by Dr. Raymond and differs so little from that used 
today that it is of great interest to repeat it: 

The syringe was charged with thirteen minims of a four per cent solution of cocain 
and the syringe point directed on a line extending about midway between the angle and 
the coronoid process of the inferior maxillary, passing through the internal pterygoid mus- 
cle. The finger being placed upon the internal oblique line as a guide, the syringe needle 
was carried along the inner surface of the ramus until it reached the nerve as it enters the 
inferior dental foramen. A ‘‘tingling’’ sensation was produced in the bicuspids and in- 
cisors when the syringe was discharged. In three minutes the tongue began to feel thick 
and numb on the right side. In seven minutes there was almost complete anesthesia of 
the right half of the tongue and the gums around the inferior teeth. The excavator being 
applied to the cavity which was previously so tender, no sensation whatever was felt by the 
patient. I then used the engine with perfect freedom, and prepared the cavity for filling 
without any discomfort to him. Although there was just a slight degree of sensibility in the 
bottom of the cavity, he said it amounted to nothing comparatively; he was just conscious 
that the instrument was there. 


The technique for “painless dentistry” was now in the hands of the pro- 
fession. Nevertheless, few, if any, took advantage of it. This was due prob- 
ably to two reasons: (1) that the technique was not too easily mastered and 
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(2) beeause of the great toxicity of cocain. It is probable that the latter 
reason was the real one for the lack of popularity. 

It was not until 1905 when Einhorn brought out Novocain with its low 
toxie properties that a real interest in local anesthesia began to be manifest. 
This interest was increased when Braun advocated the combination of Novo- 
eain and Adrenalin to prolong the action of the anesthetic. In Europe there 
began a revival of nerve blocking in dental surgery. Dr. Blum was in Europe 
at this time completing his medical studies in Vienna and naturally became 
interested in nerve blocking methods. He returned to the United States in 
1912 and began writing about, and teaching, local anesthesia. This was two 
years before Guido Fischer, of Hamburg, came here to introduce his methods 
to America. 

In 1916 Dr. Blum wrote his classic article on mandibular anesthesia which 
graphically described the technique of the inferior dental nerve block first 
used by Halsted over thirty years before. This article was illustrated by two 
magnificently colored plates of Dr. Blum’s own dissections. It is now almost 
forty years since it appeared. Many articles have been written since on this 
subject. Few have equaled it; none has surpassed it. I believe that this is a 
fitting place to republish it and that there are many who ean profit by its 


reading. 
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MANDIBULAR ANESTHESIA. 


By THEODOR BLUM, D.D.S., M.D.(Pa.), Univ.Med.Dr.( Vienna), 


NEW YORK THROAT, NOSE, AND LUNG HOSPITAL; 


ORAL SURGEON AND DENTAL ROENTGENOLOGIST. 


INSTRUCTOR IN SURGERY, NEW YORK 


POSTGRADUATE MEDICAL SCHOOI. 
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(Read at the forty-seventh annual meeting of the Georgia State Dental Association, at 
Atlanta, Ga., June 18, 1915; reprinted from the DENTAL 
Cosmos for January 1916.) 


the jaws, the mandibular is the 

most difficult, but the splendid re- 
sults obtained and the large area—nearly 
half of the mandible—anesthetized are 
ample inducements to the practitioner 
to study and acquire its technique. As on 
previous occasions, I shall deal with the 
anatomy, a knowledge of which is most 
essential. I have devoted considerable 
time to the preparation of anatomical 
specimens and their interpretation, also 
to the study of the literature on this sub- 
ject, which, together with a clinical ex- 
perience of the last few years, has led 
me to consider critically the popular 
methods of this method of anesthesia, 
the results of which I shall endeavor to 
describe. 


()' all the conductive anesthesias of 


INSTRUMENTARIUM. 


It may be of interest to say something 
about the instruments employed in man- 
dibular anesthesia. I use the hypoder- 


mic syringe of Freienstein (after Wil- 
liger), which holds 2 ce. (See Fig. 1.) 
Seidel first recommended the iridio- 
platinum needle, but we have found 
steel needles to answer the purpose. 
They are 0.9 mm. in diameter and 40 
mm. long (Freienstein No. 1, after 
Williger). (See Fig. 1.) The anesthe- 
tizing solution contains novocain-supra- 
renin, prepared by dissolving one tablet 
E of the Farbwerke-Hoechst Co. in 1 
ec. of a 0.6 per cent. sodium chlorid 
solution (tablet E contains 0.02 gram 
novocain and 0.00005. gram suprarenin). 


ANATOMY OF THE MANDIBLE. 


Let us now study those parts of the 
anatomy of the mandible which are of 
importance in the technique of mandib- 
ular anesthesia. By placing the index 
finger upon the lower buccal fold of the 
mucous membrane and gently forcing 
the cheek away, we detect, with the 


This article is reproduced (with permission) trom the Dental Cosmos, January, 1916. 
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finger-ball, a prominent ridge—the ex- 
ternal oblique line—extending from the 
outer surface of the mandible in the mo- 
lar region backward and upward to the 
coronoid process, to which the temporal 
muscle is attached. The ball of the 
same ‘finger is rested on that part of the 
line which lies just above and postero- 
externally to the last molar, the finger- 
nail is turned inward, and the finger-ball 
will fall into a depression, the retro- 
molar triangle, while the finger-nail 
touches the ill-defined internal oblique 
line. This line is situated mesio-pos- 


Fie. 1. 

















teriorly to the external, and both form, 
with the last molar as the base, the 
above-mentioned triangular space. (See 
Fig, 2.) 

On the inner aspect of the ascending 
ramus we find the mandibular foramen 
at about the level of the occlusal sur- 
faces of the molars. Posteriorly to the 
foramen is a depression, the mandibular 
sulcus, of approximately 2 cm. in di- 
ameter. (See Fig. 3.) It forms the 
external boundary of the pterygo-man- 
dibular space, the internal pterygoid 
muscle being on the inner side. This 
space is made up of connective tissue, 
and through it pass the internal maxil- 
lary artery, the inferior dental nerve and 
vessels, and the lingual nerve. The in- 


ferior dental nerve lies anteriorly and 
mesially to the vessels, the lingual nerve 
in the front part of the space. The 
upper half of this space represents the 
most favorable position for blocking the 
inferior dental nerve (Seidel). 

This nerve supplies all the teeth of 
the lower jaw, the bone. periosteum, and 
the mucous membrane. except the lin- 


Fic. 2. 

















a, External oblique line: b. internal oblique 
line. (Buente and Moral.) 


gual mucous membrane and periosteum, 
these being innervated by the lingual 
nerve. 

In the region below the second or be- 
low and between the first and second bi- 
cuspids, and in the middle of the exter- 
nal surface, lies the mental foramen; 
through it passes the mental nerve, a 
branch of the inferior dental, to the 
skin of the chin, also the skin and mu- 
cous membrane of the lower lip. At the 
middle line, the inferior dental, mental, 
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and lingual nerves of both sides anas- 
tomose. In a small percentage of cases 


Vic. 3. 











a, External oblique line; b, internal oblique 
line; ¢, position of the needle; d, ovelusal 
plane: the dotted outline forms the bound 


ary of the mandibular sulcus. (Seidel.) 


the long buccal nerve (nervus buccina- 
torius) supplies the buccal mucous mem- 
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brane of the bicuspid and molar regions. 
(See Figs. 4 and 5.) 
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The relation of the vessels and nerves 
in the pterygo-mandibular space is very 
lnportane. 
TUE INFERIOR DENTAL 
ARTERY. 


POSITION OF 


Piersol, Gray, and Spalteholz do not 
describe the relative position of the in- 
ferior dental artery. 

Cunningham says: “The inferior al- 
veolar artery is a branch of moderate 
size which passes downward, between the 
spheno-mandibular ligament and_ the 
mandible, to the mandibular foramen. 
It is accompanied by the inferior al- 
veolar nerve, which lies in front of it.” 
In his “Manual of Practical Anatomy” 
he points out that “The inferior dental 
artery runs downward behind it (the 
inferior dental nerve), while the lingual 


nerve is in front of it, and upon a 
somewhat deeper plane.” 
AZuckerkandl (see Fig. 6). Sebotta 


(see Fig. 7), and PFiseher give the same 
relation. Tn all the horizontal sections 
I have prepared in the plane in whieh 
mandibular anesthesia is given, this ves- 
sel lay always posteriorly and externally 
to the nerves. 


4, 


temporalis profundus medius 
. temporalis profundus anterior 
‘ A maxillaris interna 
















---N. mentalis 
_-- Mandibula 
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PlexuS “Rami dentales inferiores 
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buccinator 


—Spalteholz. 


Contrary to the opinion of prominent 
anatomists, Loos describes the inferior 
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alveolar nerve more posteriorly and mesi- 
ally to the inferior alveolar artery, and 
Thoma, in describing the pterygo-man- 





b, Area supplied by nervus buccinatorius; m, 
mental foramen. (Fischer.) 


dibular space, states, “The artery lies 
anteriorly to the nerve and is protected 
by the lingula; the nerve is more to the 


Fig. 6. 





Relation of nerve and vessels in the pterygo- 
mandibular space. (Zuckerkandl.) 


median line and posteriorly to the 
artery.” 

As far as the long buccal nerve is con- 
cerned, Piersol mentions the following 
variations: “It may be derived from the 


inferior dental nerve emerging from the 
inferior dental canal by a small foramen 
in the alveolar border of the mandible, 
just anterior to the ramus’; also that “In 
the absence of the buccal branch of the 
fifth, the posterior superior dental nerve 
has been observed to be of large size and 
to assume the distribution of the buccal.” 


Fig. 7. 

















e, Lingual; f, inferior dental nerve; h, in- 
ferior dental artery. (Sobotta.) 


METHODS OF MANDIBULAR 


INJECTION. 


EXTERNAL 


Several different methods of man- 
dibular anesthesia have been described, 
which can be divided into external and 
internal. The external is practically 
recommended only in cases where tech- 
nical difficulties or infections exclude 
the other. 

One of the external methods has been 
described by Peckert. He inserts a 
curved needle 1 cm. below the mastoid 
process and proceeds forward along the 
inner aspect of the ascending ramus to 
the inferior dental foramen. As advan- 
tages he claims avoidance of the inter- 
nal oblique line, a larger area in which 
to anesthetize the inferior dental nerve, 
on account of the lingula projecting only 
from the anterior and part of the mesial 
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side, and the distance of the foramen 
from the posterior border of the ascend- 
ing ramus being smaller than from the 
anterior border. 

Gadd describes external mandibular 
anesthesia in the following manner: The 
straight needle is inserted on the mesial 
side of the mandible between the angle 
of the jaw and that point of the lower 
border where the external maxillary 
artery (facial) passes it and runs up 
along the anterior border of the mas- 
seter muscle. From that point the 
needle—always kept in contact with the 
bone and continuously injecting—is 


Fria. 8. 





External method of mandibular injection. 


(Gadd. ) 


pushed upward and backward toward the 
inferior dental foramen, a distance of 
about 30 mm. from the point of inser- 
tion. To anesthetize the lingual nerve 
the needle is retracted somewhat, and 
then it is pushed a little more mesially 
and forward, and also slightly higher up- 
ward. (See Fig. 8.) 


INTERNAL METHODS OF MANDIBULAR 
INJECTION, 


Of the internal methods the following 
are of interest: 

Zorn uses a needle—inserted in the 
usual manner of making mandibular in- 
jection—as a guide for striking at right 
angles the inner aspect of the ascending 
ramus a little above and behind the lin- 
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gula with a needle mounted on the 
syringe at an angle of 110°. 

Tnerkheim describes the injection 
with a curved needle while the teeth 
are in occlusion. He palpates for the 
retromolar triangle and internal oblique 
line with the left index finger, and in- 
serts the needle near the gingival border 
of the maxilla. At this time the syringe 


ro 


must form an angle of 45° with the 
upper jaw. 

The methods most commonly prac- 
ticed at the present time are those of 
Fischer and Seidel. Both authors claim 
to have used Braun’s technique as the 
foundation for their own, modifying it 
only for better adaptation to dental pur- 
poses. 

To cite from Braun’s book: 


Descriptions of the method of anesthetizing 
the inferior alveolar and lingual nerves at the 
lingula were given by Halsted and Raymond 
(1885). Efforts were then made by dentists to 
block the inferior alveolar nerve at the lingula 
(Thiesing, Krichelsdorf, Dill, and Huebner) 
by means of cocain-suprarenin solution, and 
this method has now become one of the com- 
mon procedures of the dentist. The technique 
of the operation is as follows: 

The finger is passed into the mouth until 
it touches the ascending ramus of the jaw. 
At about 1.5 em. laterally to the third molar 
the sharp edge of the coronoid process can 
be recognized, which runs downward along 
the side of the third molar and becomes 
lost in the oblique line.* Medially from this 
edge there is a small, three-cornered, concave, 
bony area covered with mucous membrane, 
directed forward and inward, and toward its 
median side bounded by an easily palpated 
bony ridge.+ This area has never received an 
anatomical name, but for purposes of descrip- 
tion it can be called “trigonum retromolare.” 
With the mouth closed, this area lies to the 
inner side of the third molar tooth; with the 
mouth open, it lies laterally to the upper and 
lower teeth, and is easily accessible. The 
point of entrance is in the middle of the 
“trigonum retromolare,’ about 1 cm. above 
and a like distance laterally from the biting 
surface of the teeth of the lower jaw. 

In order to anesthetize both nerve trunks, 
proceed in the following manner: With the 
patient in a sitting posture and the mouth 





* Now called “external oblique line.” 
. > “ “internal ™ * 
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wide open, the operator introduces the index 
finger of the left hand and locates the anterior 
horder of the coronoid process and the “‘trigo- 
num retromolare.” The syringe and needle 
are held in the manner shown in Figs. 9 and 
10, and remain in this position during the 
entire procedure. The needle is directed from 
the opposite cuspid tooth toward the point of 
insertion and held parallel to the biting sur- 
face of the lower teeth. The needle is inserted 
at the above-mentioned point 1 cm. above and 


Fig. 9. 





Injection at the lingula, showing the position 
of the syringe. (Braun.) 


laterally to the biting surface of the last mo- 
lar tooth into the “trigonum retromolare.” 
Immediately under the thin mucous mem- 
brane, the bone should be felt (Dicht unter 
der duennen Schleimhaut muss man auf 
Knochen treffen). If this is not the case, 
the point of the needle is too far mesially, 
a mistake frequently made by beginners. The 
needle is now directed gradually toward the 
inedian line until the internal oblique line 
is felt. The needle finally passes along the 
inner surface of the lower jaw into the deeper 
parts. It must now be further inserted to a 
depth of 2 to 2.5 em., keeping it always in 
contact with the bone. On the whole path 
described by the needle point, beginning im- 
mediately under the mucous membrane, where 
the lingual nerve lies, 5 cc. of a 1 to 2 per 
cent. novocain-suprarenin solution should be 
injected. 


It will be necessary to describe in de- 
tail the methods of both Fischer and 
Seidel. ; 


SEIDEL’S TECHNIQUE. 


Seidel employs on either side the 
thumb of the left hand for palpation. 
He justly recommends “not to allow the 
patient to open the mouth too far, as 
the trigonum, and especially the inter- 
nal oblique line, are much more easily 
felt when the muscles are somewhat at 
rest.” 


Fic. 10. 

















Cross section through the ascending ramus 
of the jaw parallel to the biting surface of 
the teeth of the lower jaw. (From a prep- 
aration by the author.) a, Mandible; b, 
masseter muscle; ¢, internal pterygoid mus- 
cle; d, inferior dental nerve; e, pharynx; f, 
tonsil; g, lingual nerve; h, position of 
needle; i, floor of the mouth; k, vestibulum 


ovis: |, buecinater muscle. (Braun.) 


Ilis technique consists of four steps: 

(1) The insertion of the needle. The 
beginner selects the point of insertion 
too far mesially. It never lies directly 
posterior to the lower teeth, but always 
laterally, and close to the nail of the 
thumb. which rests in the trigonum and 
—at the moment of the insertion—is 
retracted so far as to uncover the mesial 
half of the trigonum. The needle strikes 
the bone directly under the mucous 
membrane; this is the best safeguard 
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for the beginner. The most favorable 
height for insertion is 0.75 to 1 ecm. 
above the occlusal plane of the lower 
teeth. The syringe lies laterally to the 
teeth of the same side. (See Fig. 11, a.) 

(2) “Stich ins Leere.’ Now the 
needle is retracted to the submucosa and 
gradually directed mesially until the 
bone is lost. The stretching of the tis- 
sues has the advantage of pressing the 
advancing needle against the bone like 
a rubber band. The syringe rests ap- 
proximately on the teeth of the same 
side. (Fig. 11, B.) 


Fig. 11. 





Seidel’s technique. 


(3) Swinging of the syringe. The 
syringe is then turned to the opposite 
side until the advancing needle again 
finds the bone, but now the inner as- 
pect of the ascending ramus. Whether 
the syringe rests on the cuspid, lateral 
incisor, or bicuspid of the opposite side 
depends on the angle which the ascend- 
ing ramus: forms with the sagittal plane, 
the most important point being to keep 
in touch with the bone. (See Fig. 11, c.) 

(4) Advancing to the sulcus. In 
most cases it is very easy from this point 
to proceed, without resistance, between 
bone and muscle to the sulcus mandibu- 
laris. (See Fig. 11, p.) 


To anesthetize the lingual nerve and 
to operate painlessly, Seidel injects 0.5 
ce. on the way to the suleus. There 1.5 
ce. of the solution (2 per cent. novocain 
and suprarenin 0.00002 gram pro cc.) 
is deposited under steady backward-and- 
forward motion of the needle. 


FISCILER’S TECIINIQUE, 


Fischer’s technique of mandibular in- 
jection is as follows: 


In the technique of mandibular anesthesia 
the following preliminary observations are 
important: 

In the widely opened mouth the mucous 
folds, which are of such vital importance for 
a successful injection, are not recognized at 
first glance. In front of the tonsil we note 
a well-defined fold, the anterior pillar of the 
fauces (a, Fig. 12), descending from the soft 
palate. Mesially and anteriorly, another fold 
is scen running in the direction of the dental 
arch. Starting on the inner lingual side, the 
internal oblique line, then the external oblique 
line, are palpated, and the tip of the finger 
is firmly fixed on the bony groove between 
these two lines, whereupon a groove or de- 
pression in the mucous membrane becomes 
visible. This corresponds to the underlying 
trigonum retromolare or retromolar triangle, 
so termed by Braun. Converging with the 
fold c, the fold b runs downward; it is be- 
tween b and ec, yet more closely to c, that 
the needle must be inserted for mandibular 
anesthesia. 

The patient is requested to hold the head 
straight and to open the mouth wide, and 
with the index finger of the left or free hand, 
the anterior border of the base of the ascend- 
ing ramus is palpated. Two very marked 
bony ridges are felt here, one anterior ex- 
ternal, the external oblique line, and one pos- 
terior internal, the internal oblique line. 
Between these two lines, at the hase of the 
ascending ramus, a shallow bony groove is 
sitiated, which Braun has fittingly called the 
retromolar fossa," into which the palpating 
finger-tip sinks slightly. Over this bony fossa 
the mucous membrane is depressed so as to 
form a sort of triangle, the retromolar tri- 
angle, so called. The internal oblique line 
is fixed with the finger-nail, and the needle 
inserted close to the nail into the mucosa 
near to, yet not immediately at, the border 
of the bone. The needle is then advanced 
*Braun calls it “trigonum retromolare— 
retromolar triangle.” 
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horizontally and posteriorly along the inner 
surface of the aseending ramus on the side 
to be anesthetized. while the syringe barrel 
rests on the contact between the canine anid 
first bicuspid of the opposite side, until the 
needle disappears. The needle should be in- 
troduced to a depth of not more than from 
1.5 to 2 em., lest it advance too far beyond the 
foramen, and miss the correct point for the 
deposition of the solution... . 


Fic. 12. 
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Diagram showing the mucous folds in’ the 
region of the retromolar triangle. a, An- 
terior pillar of the fauces; b, molar fold; ¢ 
and d, folds corresponding to internal and 
external oblique lines respectively, with pal- 
pating finger; m, maxillary tuberosity: M* 
and Ms, upper and lower third molars; e¢, x, 
spot where needle is to be inserted for 
mandibular injection. ( Fischer.) 


The internal oblique line, which is impor- 
tant in this connection, varices greatly in dif- 
ferent individuals, and is sometimes so 
strongly developed that it causes difficulties 
in the introduction of the needle. In such 
cases the needle is inserted a little more lin- 
gually, the syringe barrel being rested on the 
contact between the first and second bicuspids 
or even farther back, until one succeeds in 
passing this bony ridge and reaching the inner 
surface of the ascending ramus. As the 
needle advances, some solution is slowly dis- 
charged, and when the depth is reached, the 
syringe is gently moved back and forth so as 
to distribute the solution evenly. 


WRITER’S TECIINIQUE. 


1 will now describe the technique of 
mandibular anesthesia which | am ae 
customed to teach. It is similar to 
Seidel’s method, modified only by using 
the index finger of the left hand for pal- 
pation and the right hand for injecting 
on the right side, and vice versa; the 
bevel of the heavy steel needle is turned 
toward the nerves and away from the 
hone. 

Let us say, for example, that we wish 
to give a mandibular injection on the 
right side. The patient is requested to 
open his mouth, and with the index 
finger of the left hand, the external 
oblique line is found. Now the ball of 
the same finger is placed over the retro- 
molar triangle in such a manner that the 
linger-nail touches the internal oblique 
line; this finger is moved slightly later- 
ally to free the internal oblique line- 
in which position the finger remains 
throughout the injection—and the area 
is painted with iodin: the syringe is 
grasped with the right hand, like a pen, 
und the needle is run 1 cm. above the oc- 
clusal plane of the lower jaw through 
the soft tissues directly to the internal 
oblique line; the needle is retracted 
somewhat, so as to release it from the 
periosteum, and moved—the syringe is 
in nearly sagittal direction—mesially 
until one finds no more resistance to pro- 
ceeding backward, i.e. when, after pass- 
ing the internal oblique line, one arrives 
at the mesial aspect of the ascending 
ramus. About five drops (0.3 cc.) of 
the solution are injected, to anesthetize 
the lingual nerve. The point of the 
needle is placed in contact with the 
mesial aspect of the ascending ramus by 
turning the syringe to the opposite side, 
and remains so while going backward a 
little over 2 cm., all told. The point 
of the needle is now in the upper half 
of the mandibular sulcus, where we in- 
ject the remainder of the solution 
(1.5 ce.). 

To anesthetize the left side, the right 
hand is used as a guide, and the syringe 
is held with the left. A little practice 
will overcome the difficulty of working 
with the left hand. 
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In a few minutes, upon questioning, 
the patient will state that his lip and 
tongue feel numb—‘swollen, hot, cold, 
empty, like electricity, without feeling,” 
etc. In almost every case the molars, 
bicuspids, and the cuspids are completely 
anesthetized in from ten to twenty min- 
utes. Before starting to operate, the 
mucous membrane is tested by compress- 
ing the gingiva with a pair of pliers on 
the buccal side of the cuspid and the 
tooth one wishes to work upon, and 
lingually. If, after twenty minutes, 
pain is felt in the cuspid region, a second 
mandibular injection must be given. In 
case the buccal mucous membrane in the 
molar and bicuspid region only is sensi- 
tive, i.e. if supplied by the long buccal 
nerve, this part must be desensitized 
with a horizontal injection in the apical 
region of these teeth. In infected cases 
conductive anesthesia of the long bue- 
cal nerve may be resorted to, injecting 
beneath the mucous membrane of the 
cheek below Steno’s duct (Williger). 

The anastomoses of the inferior den- 
tal, lingual, and mental nerves explain 
why the middle portion of the lower jaw 
with the incisor teeth is not anesthe- 
tized. To obtain complete anesthesia of 
half of the lower jaw the mental fora- 
men of the opposite side must be injected 
—also lingually at the median line. I 
have found mandibular anesthesia to last 
over two hours. 


I shall now endeavor to show why I 
have adopted parts of the technique of 
the different authors, and explain step 
by step the method described last. 

It is of distinct advantage to have the 
patient in a sitting posture (Braun), 
but personal experience has taught me 
the possibility of injecting successfully 
with the patient on the operating table. 
The mouth should not be opened too far ; 
the trigonum and the oblique lines are 
much easier palpated with the muscles 
scmewhat at rest (Seidel). 

At what distance above the occlusal 
surfaces of the lower teeth shall we in- 
sert the needle? Seidel gives it as from 
0.75 to 1 em. My sections through the 


ascending ramus of the mandible con- 
vince me of the correctness of his state- 
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ment. (See Figs. 13 and 14.*) If our 
needle is below 0.75 cm., three conditions 
are liable to arise: (1) The lingula may 
prevent farther advance; (2) the lin- 
gula and spheno-mandibular ligament 
may direct the needle mesially into the 
internal pterygoid muscle, causing the 
well-known and dreaded consequences of 
muscular infiltration, or, at any rate, 
prohibit the anesthetizing solution from 
entering the pterygo-mandibular space ; 
or (3) the inferior dental nerve may 


Fig. 13. 

















Sagittal section through human head. Line 
a-a illustrates where horizontal section 
shown in Fig. 14* was made; line b-b. 
where horizontal section shown in Fig. 16* 


was made. 


have entered the canal; at this plane the 
internal pterygoid muscle is attached to 
the inner aspect of the ascending ramus 
and will be injected. (See Fig. 15.*) 
The operator should be sure never to in- 
sert the needle higher than 1 cm. While 
sections made at this distance above the 
occlusal surfaces show the mandibular 
and lingual nerves in the pterygo-man- 
dibular space not far from the bone, we 
find in a section 1 cm. higher these 
nerves over 2 cm. from the ramus, the 
external pterygoid muscle intervening. 
(See Fig. 16.*) 


* For Figs. 14, 15, and 16, see colored plate 
opposite page 1. 
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“The point of entrance is in the 
middle of the trigonum_ rctromolare, 
about | cm. above and a like distance 
laterally from the biting surface of the 
teeth of the lower jaw” (Braun). While 
Seidel and I, accepting his method, do 
not regard the middle of the triangle as 
the point of insertion, we still recom- 
mend it within the same, namely, at the 
internal oblique line. Fischer only gives 
the point outside of the triangle, between 
the molar fold and the internal oblique 
line—nearer to it. This practice, to my 
mind, has disheartened a great many 
beginners, who inevitably have not only 
infiltrated the muscles, but only seldom 
obtained a good anesthesia, not having 
had the advantage of using the internal 
oblique line as a guide. “Immediately 
under the thin mucous membrane the 
bone should be felt” (Braun). 

Gireat emphasis is laid by Fischer on 
the importance of the mucous folds, the 
anterior pillar of the fauces, and the 
molar fold, which “vary a great deal in 
appearance,” as guides to locate the 
point of insertion. ‘This only further 
convinces me that inserting the needle 
mesially from the internal oblique line 
(Fischer) is erroneous. The molar fold 
is nothing else but the raphe pterygo- 
mandibularis—a thickening of the fascia 
bucco-pharyngea—which runs from the 
erista buccinatoria mesially at the last 
alveolus—to the hamulus pterygoideus ; 
into this raphe are inserted anteriorly 
the buccinator muscle, posteriorly the 
superior constrictor of the pharynx. 
If we insert the needle 0.75 to 1 cm. 
above the occlusal plane of the lower jaw 
in a sagittal direction, we always keep 
laterally away from the. raphe (Seidel), 
while in injecting after Fischer we are 
liable to strike it. (See Fig. 17.) 

Far more important as guides are the 
bony points, the retromolar triangle— 
never called “fossa” by Braun—with the 
external and internal oblique lines. The 
external line is always well defined and 
easily detected, the internal often diffi- 
cult to palpate because ill developed. In 
case of strong development of the inter- 
nal oblique line, Fischer inserts the 
needle a little more lingually—“the 
syringe barrel rested on the contact 
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between the first and second bicuspid or 
even farther back, until one succeeds in 
passing this bony ridge and reaching the 
inner surface of the ascending ramus.”’ 
It is impossible for me to understand 
how this bony ridge can be passed by this 
manipulation ; but he is quite clear when 
he says that “If, in case of a very sharp 
angle of the bone, the periosteum is felt 


Fig. 17. 

















a, Tendo, muse. tensoris veli palatini; b, 
bueea; ¢, muse. buccinatorius; d, raphe 
pterygo-mandibularis; e, muse. cephalo- 
pharyngeus; f, musc. pharyngo-palatinus; 
g, muse. glosso-palatinus; h, glandule 
molares. (Sobotta.) 


to offer resistance it is best to 
withdraw the needle carefully for a 
short distance, and after slightly alter- 
ing its direction pharyngeally,* to make 
a new attempt at advancing.” By adapt- 
ing Seidel’s method of inserting the 
needle in a sagittal direction, resistance 
is only rarely found after the internal 
oblique line has been passed. 

* This manipulation turns the syringe in a 
sagittal direction.* 
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It may be worth while to say a few 
words about palpation. We all must 
agree that the index finger is best 
adapted for this special function, and 
therefore reject Seidel’s advice of pal- 
pating with the thumb. 

The essential and cardinal part in 
mandibular injection remains the point 
of entrance of the needle; it should be 
within the triangle. We know that the 
beginner always goes too far mesially, 
and Fischer’s method only encourages 
this mistake. If the point of insertion 
is selected correctly, it does not matter 
whether the syringe rests on the cuspid 
or any other tooth as long as the needle 
runs alongside of the inner aspect of the 
ascending ramus. The position of the 
syringe depends on the angle which the 
ascending ramus forms with the sagittal 
plane (Seidel). 

Only in mandibular injections, the 
bevel of the needle must be turned away 
from the bone, so that it faces the man- 
dibular and lingual nerves. 

About a year ago I modified the 
method I have described above in the 
following manner: After having passed 
the internal oblique line, the syringe is 
turned toward the side which we inject, 
so that the point of the needle, when 
advancing slightly, will come nearer to 
the lingual nerve, where we inject a few 
drops; the syringe is now turned to the 
opposite side, and after we feel the bone 
we proceed into the mandibular sulcus; 
by slightly retracting the syringe, turn- 
ing it to the side, we inject, and advan- 
cing to proper depth, the needle comes 
into close contact with the inferior den- 
tal nerve, where we deposit the remain- 
der of the solution. This method is in 
my experience too complex for be- 
ginners. 

THE BUCCAL NERVE. 

Fischer has outlined in one of his 
illustrations an area on the buccal side 
of the mandible which is supplied by the 
long buccal nerve, and still maintains 
that “From our experience, it seems 
unnecessary to anesthetize the buccal 
nerve.” It seems to me that this nerve 
does not always innervate this region; 


we must also remember the variations 
mentioned by Piersol. In my experi- 
ence, in about ten per cent. of all cases 
this area must be injected locally. While 
we had cases under our observation in 
which after a second mandibular injec- 
tion the area of the long buccal nerve 
became anesthetized, we saw others in 
which three injections did not affect it, 
but a conductive anesthesia for the 
buccal nerve (Williger) at once desen- 
sitized this region. All the above-men- 
tioned cases showed the typical symp- 
toms of a mandibular anesthesia except 
for the buccal side in the molar and bi- 
cuspid region. The above-mentioned 
cases seem to disprove Fischer's state- 
ment that “If the injection has been 
executed correctly, mucous anesthesia at 
the buccal gingival margin is super- 
fluous.” 

PULPAL ANESTHESIA. 

We must admit that in some cases we 
have found it impossible to have pulps 
of molars removed under mandibular 
anesthesia. I remember one case dis- 
tinctly. We gave three mandibular in- 
jections for the extirpation of the pulp 
of a first molar—pulpitis—but the 
slightest touch of the exposed pulp 
caused excruciating pain; at the removal 
of the tooth the patient experienced no 
pain whatever. It may be said that all 
symptoms of a successful mandibular 
anesthesia were present. 

In cases of impacted and unerupted 
third molars, especially when they are 
well up in the ramus, often a local in- 
jection to anesthetize the soft tissues 
distally and buecally has been necessary. 

It has also been observed that contact 
with the larger nerves, either by pressure 
or traction, during operations elicited 
considerable pain, while all the other 
tissues were completely anesthetized. 


ADJUVANT MENTAL INJECTION. 


The importance of mental anesthesia, 
as such or in conjunction with a man- 
dibular of the opposite side, especially 
in oral surgical work, must not be un- 























MANDIBULAR ANESTHESIA 69 


derestimated. For technique, etc., the 
reader is referred to my papers on this 
subject. 


ABSENCE OF DANGER. 


What dangers, if any, accompany a 
mandibular injection? None at all if 
performed correctly. Gentle manipula- 
tion practically excludes the possibility 
of breaking a needle; neither my assis- 
tants nor I have ever broken one. 

As to the artery, with its elastic wall, 
embedded in the soft areolar tissues of 
the pterygo-mandibular space, its relation 
to the nerve in this region minimizes the 
chances of puncture; also the nerves 
could not be easily injured. The novo- 
cain-suprarenin solution has been used 
on hundreds of patients ranging from 
four and one-half to eighty-two years of 
age without ill effects. The anesthetic 
effect of a mandibular injection is so 
marvelous, the danger so insignificant, 
that I must recommend this method 
heartily to every dental practitioner. 
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NOTES ON THE EARLY HISTORY OF RADIODONTIA 


With Special Attention to Its Relation to the 
Indiana University School of Dentistry 


Howarp R. Raper, D.D.S.,* ALBUQUERQUE, N. MEX. 


ILLIAM CONRAD ROENTGEN, a German physicist, discovered x-rays 

in 1895. Application of the rays to the making of a picture of the teeth 
came very quickly thereafter. Within a year after the discovery of the x-rays 
themselves, an American dentist, Dr. C. Edmund Kells, made the first radio- 
graph of the teeth of a living subject. 

If, however, one should assume from this speedy beginning that the 
seience and art of making dental x-ray negatives was immediately on its way to 
widespread clinical application, the assumption would be badly out of line 
with the facts. Fourteen years passed and nothing much happened. As late 
as 1909, when this writer took up the work, fewer than a dozen American 
dentists had followed Dr. Kells’ lead. The popular opinion of dental radiog- 
raphy, insofar as any popular opinion existed, was that the work was too 
difficult for anyone except a specialist, and that its application to dentistry 
was limited to rare and extraordinary cases. These conceptions were not in 
accord with the facts as I came to see them. 

Neither Dr. Kells nor any of the other dentists engaged in the work at 
the time I took up radiography either taught the subject in a dental college 
or, to the best of my ability to judge, considered it a proper subject for such 
teaching. Dr. Kells severely criticized my first written work on the subject 
on the grounds that I had ‘‘made it too simple.’’ He did not, if my recollec- 
tion is correct, complain that I had tried to make it too simple. He said that 
I did make it too simple. I accepted the criticism for the unintentional compli- 
ment that it was; for I was, in fact, doing my serious best to abduct radiology 
from its cloistered ivory tower of mysticism and to bring it into the dental 
office—and put it to work. 


How It Happened 


The following is a brief account of how I happened to get into radio- 
graphie work. It was while | was a full-time teacher at the Indiana Dental 
College. My principal teaching subject at the time was Operative Technique, 
which ineluded laboratory and clinical endodontics. Teaching endodontia 
had, I can assure you, sensitized me to an appreciation of the possibilities of 

Read at the symposium on Oral Radiology, April 23, 1952, before the Alumni of the 
Indiana University School of Dentistry, Indianapolis, Ind. 


ons wee of 1906; Instructor in Roentgenology, 1909 to 1911; Professor of Roentgenology, 
1911 to at. 
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x-ray examination. In January or May, 1909, at the mid-winter meeting of 
the Indianapolis Dental Society, or the May meeting of the State Associa~ 
tion—I cannot recall with certainty which—Dr. Frederick Ream of Chicago, 
pioneer in both exodontia and radiography, delivered a radiographically illus- 
trated lecture on the subject of exodontia in the senior lecture room of the 
college. The lecture was given in the college in order that the lecturer might 
use the college lantern to display his slides. 

I attended Dr. Ream’s lecture and was greatly impressed with the dem- 
onstration of the value of x-ray diagnosis it afforded. At the close of the 
lecture, I inquired of Dr. Ream where I might purchase an x-ray outfit. He 
advised me that he knew of a good-as-new second-hand x-ray coil for sale in 
Chicago at a cost of about two-hundred dollars. I went directly to the office 
of Dean Edwin Hunt with this proposition: if he, Dr. Hunt, would advance 
the money to pay for it, and give me space in the college for its installation, I 
would buy the outfit and pay him back in monthly payments to be deducted 
from my salary. Dr. Hunt agreed to the arrangement and the coil was in- 
stalled in what had been Dr. John Quincy Byram’s old “‘porcelain room.’’ 

When my first salary check after the arrival of the coil was handed to 
me I observed no deduction. Thinking it an oversight, I reminded Dr. Hunt 
of our agreement and got a very pleasant surprise. Dr. Hunt told me the coil 
was paid for and that there would be no deductions from my one-hundred- 
dollar-per-month salary check. It was mighty good news, for I had found 
that, although we had a coil, a lot of additional accessories were needed. Re- 
lief from the need to pay for the coil enabled me to purchase the additional 
equipment. We soon had a satisfactorily complete setup, the first, and for 
several years the only, x-ray equipment installed for routine, daily use in a 
dental college elinie. 

It contributes to a better understanding of the immaturity of the art of 
dental radiography to say that, in 1909, and for several years thereafter, there 
was no such thing as a dental x-ray machine on the market. Workers in the 
field found it necessary to adapt general medical x-ray apparatus to their 
needs as best they could. 

By way of giving a glimpse of minor inter-faculty dissention initiated by 
the installation of the x-ray equipment, I offer this report of Dr. Ernest 
Cofield’s reaction. Dr. Cofield was Superintendent of the Clinic at the time. 
He was, to put it mildly, put out at such goings on. He went to the Dean 
about it. It was, he declared, wasteful nonsense to buy such a silly contrap- 
tion as an x-ray outfit when what the college really needed was a new and 
better gas anesthesia machine. The Dean met the situation by purchasing a 
new gas machine for Ernest; thus ruining two fair-to-middlin’ general prac- 
titioners, pushing them down the chute to specialization: Cofield in the field 
of exodontia, and Raper in the field of radiodontia. 


Whether the announcement of the installation of the x-ray equipment ap- 
peared first in the 1910 or the 1911 school catalogue is an open question. 
Copies of the 1910 catalogue are missing from the library files. The following 
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is quoted from the announcement which appeared in the 1911 catalogue. It 
. was written by Dr. Hunt from notes supplied by me. I quote: 

An excellent x-ray outfit has been installed in the College, with an 18-inch Scheidel coil, 
one of the largest in the State and capable of very rapid radiographic work. The outfit is 
intended primarily for the instruction of our students and for the benefit of our clinic, but 
we are ready and willing to make negatives of cases for the profession. .. . 


We need not record the ten uses of the radiograph in dentistry mentioned 
by Dr. Hunt, which were condensed from a list of sixty-odd uses I had sug- 
gested. It is significant, though, that both Dr. Hunt and I felt the need of 
giving information on the subject of the kind of cases in which x-ray examina- 
tion is indicated. Very little was known about the subject at the time, and 
an invitation to the general practitioner to submit his patients for such exami- 
nation might well have brought forth the question: ‘‘What for?’’ 

Dr. Hunt’s emphasis on the size of the coil was justifiable. Whatever 
else it was or was not, it was BIG. At capacity, it could deliver a current of 
nearly 200,000 volts, which is to say between three and four times the ¢a- 
pacity of the ordinary dental unit. 


Outline of the Course 

There are no available records of the precise outline of the course taught 
during the academic years of 1909-1910 and 1910-1911. I am, however, able to 
recall with reasonable clarity the nature and extent of the attempt to teach 
the subject. The lecture work to the seniors was obligatory, the clinical work 
was optional during 1909-1910 at least. It may have been made compulsory 
in 1910-1911. Probably no more than six or eight lectures were given in 1909- 
1910. No less than a dozen or more were given in 1910-1911, for the college 
elinie offered a rich source of clinical material of which I took full advantage, 
and then reproduced the negatives in lantern slides for teaching purposes. 

By 1911-1912, a well-organized plan of teaching had been worked out, 
and it is fortunate that we have a printed record of it, published in the 1913 
Proceedings of the National Institute of Dental Pedagogics, the forerunner of 
the present American Association of Dental Schools. I use this source to sum- 
marize the nature and extent of the course taught at the college from 1911- 
1912 to 1917 by this writer. 

The lecture work included seventeen lectures as follows: two lectures 
on ‘‘electricity’’; two lectures on ‘‘x-ray machines’’; one lecture on ‘‘x-ray 
tubes and photography’’; one on ‘‘The technique of making radiographs’’; 
two on ‘‘the uses of radiographs in dentistry’’; six on ‘‘stereopticon presenta- 
tion of radiographs and clinical case histories of same’’; two on ‘‘the dangers 
of the x-rays and means of protection’’; one on ‘‘x-rays as a therapeutic agent 
and the subject of specialization.’’ 

I now quote directly from the published Proceedings of the Institute: 

In addition to the lecture work each student is required to select a case for a radiograph 
from his clientele in the college operatory. The student having selected the case, the writer 
demonstrates the technic of making a radiograph. Then, at the option of the student, he 
may obtain another case, or as many as he wishes to obtain, and make the radiographs himself 
under my guidance and instructions. 




















EARLY HISTORY OF RADIODONTIA 73 


I have been asked if this course will fit the student to make radiographs safely and 
well. Yes, if the student attends the lectures, owns a text-book to which he may refer, and 
takes advantage of his option and obtains several instead of one practical case; otherwise, no. 


No other dental college of the day provided this educational opportu- 
nity at this time. No other school gave a separate course in dental radiog- 
raphy. Young and green as the Indiana incumbent was, no other school had 
a dentist ‘‘Professor of Roentgenology,’’ an honor conferred on me by Dean 
Hunt in 1911-1912. 

It was a good, realistic, and effective beginning, but only a beginning, 
of course. If we compare this initial course with the course presently given 
in this school, we find that instead of one x-ray machine, the school now has 
seven. The seventeen lecture periods have been extended to thirty-two. And 
the clinical work required of the student, the most important item of all, has 
been increased beyond any comparison with the requirements of 1912. All of 
which is, of course, as it should be, and a matter of deep gratification to me; 
as well as a subject for congratulations to Dean Hine and my friend and for- 
mer associate Dr. L. B. Spear, who heads the department. 


Dangers 


It would be surprising if the dentist of today did not wonder why it was 
ever necessary to give as many as five lectures on such subjects as: electric- 
ity, x-ray machines, and x-ray tubes. The answer lies in the crude nature of 
the equipment of those days. Handling the x-ray equipment of that time was 
not a mere matter of throwing a switch and reading a meter. The coils of 
those days had no meters to read. The operator had to coax the current he 
wanted out of his coils, judging it by such things as the sound of the interrup- 
ter, the hum of the coil, and the appearance of the spark passing across the 
adjustable, atmospheric spark gap. Each time he used his x-ray tube, it was 
necessary to test its degree of vacuum, and, insofar as possible, regulate it to 
the requirements of the case. 

A revealing indication of the times, and the state of the art of making 
x-ray pictures of the teeth in 1909, may be gathered from the fact that the 
first radiograph of the teeth this writer ever saw made, he made himself; for 
there was no one in Indianapolis to whom he could turn for a demonstration. 
Dr. Albert Cole, unele of Dr. Bealer of the Bealer Laboratories, was the only 
specialist of the day, and he, a medical man, had never made a picture of the 
teeth. The information I needed to accomplish the miracle of that first x-ray 
view of the teeth—for, frankly, that is what it seemed to me to be—was 
acquired by a laborious study of texts on general electricity, general photog- 
raphy, and general medical radiography. Some of the medical texts con- 
tained a chapter on dentistry, others did not. None were adequate to give 
much information. Even the book by the dentist, Custer, published under 
some such title as Electricity in Dentistry, gave scant information on the sub- 
ject of dental radiography. 

The records reveal all too clearly the necessity for the two lectures on 
“dangers” and “protection.”” The machines of the day afforded no protection 
against either x-radiation or electrical shock. To put it bluntly, the work 
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was hazardous. Dr. C. Edmund Kells, dentistry’s martyr in the field, started 
the work so early that the danger from radiation was not even known until 
it struck. Dr. Kells burned himself so badly from holding films in the mouths 
of his patients that cancer developed from the injury. There followed then 
scores, perhaps as many as a hundred operations: first curettements and skin 
grafts, then amputations of the fingers, joint by joint—then the arm! The 
pain increased with the advance of the disease. Finally it was constant and 
unbearable. As a timber under strain gives way when the weight is too great, 
Dr. Kells gave way. He shot himself. 

Shocks from the exposed wiring of the old x-ray machines were not un- 
common. Some caused severe electrical burns, and some were even fatal. 
In the summer of 1920, an alumnus of this school, Dr. C. L. Cope, of the class 
of 1917, lost his life in such an accident. Briefly stated, the theory of the 
cause of Dr. Cope’s death was that, coming in accidental contact with one of 
the tube terminals, the point of entry of the high-tension current was directly 
over the doctor’s heart, causing tonie spasm of that organ and immediate 
death. 

Signs of Awakening 

By 1912, the beginnings of an awakening had set in. Nearly one-third 
of the colleges were mentioning roentgenology in their curricula. Two things 
had oceasioned this awakening. Sir William Hunter’s paper on septie den- 
tistry, read in 1910, was beginning to bite deeply into the consciousness of 
American dentists; and a series of articles by Raper under the title, Elemen- 
tary and Dental Radiography, which started in February, 1911, and ran to 
March, 1913, was appearing monthly in the magazine, Jtems of Interest. These 
two contributions were complementary to one another. It is doubtful if Raper’s 
work would have received the attention it did except for the Hunter paper; and 
it is likewise improbable that Hunter’s charges would have been sustained ex- 
cept for the work in x-ray diagnosis encouraged by Raper. 

Following their publication in the magazine, the series of articles by 
Raper, referred to above was made into a textbook on the subject. The title 
remained the same as the magazine series. The book had the distinction for a 
moment of being the only text on the subject, but that title was lost when a 
small but meritorious book entitled Dental Radiology, by Francis Le Roy Sat- 
terlee, appeared. Mr. Satterlee was the very discerning Professor of Physics 
of the New York College of Dentistry. The fact that he was not a dentist, how- 
ever, handicapped his efforts in the field of radiodontia. His book used only 
thirty-odd dental radiographic illustrations. Elementary and Dental Radiog- 
raphy used nearly two hundred. 

By way of preparing myself to write a paper on ‘‘The Teaching of Dental 
Radiography,’’ to be read before the national association of dental teachers of 
the day, a questionnaire was sent to the forty-eight dental deans of the country 
in the summer of 1912. Responses to this questionnaire brought out the fact 
that nine additional colleges, besides those mentioning it in their curricula, laid 
claim to teaching the subject. This brought the number of schools in the coun- 
try professing to teach the subject to an even one-half. The move to get on 
the band wagon was under way. 
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Superficially, the record looked rather good, with half the schools of the 
country teaching (?) the subject. But further investigation revealed a less 
reassuring picture. The schools were not teaching the subject ; they were only 
mentioning it. Courses of instruction consisted of only two or three lectures in- 
cluded under such branches of study as pathology, physies, operative dentistry, 
or materia medica and therapeutics; or a special lecture or two by a medical 
specialist especially invited for the purpose. 

The status of teaching the subject was summarized in my paper read before 
the Twentieth Annual Meeting of the National Institute of Dental Pedagogies 
in January, 1913, as follows: ‘‘So the situation is this: The dental schools of 
America are not teaching radiography.’’ Nobody challenged this statement in 
the long discussion of my paper. 

An amusing sidelight of the 1913 meeting of the National Institute of Den- 
tal Pedagogies was that some member bothered to look up the word ‘‘peda- 
gogies’’ and found that it might be interpreted as meaning narrow-minded, 
opinionated teachers. The name ‘‘ pedagogies’? was changed by unanimous vote 
to ‘‘teachers.’’ 

Resistance 

While the reception accorded my 1913 paper by the dental teachers was 
polite and even cordial, there were substantial objections to my proposal that 
the subject of dental radiography be taught—actually taught, as distinct from 
according it only lip service. One member, who discussed my paper, came 
directly to the point, saying he doubted the wisdom of teaching the subject. 
He thought the work should be done by specialists—medieal specialists, that 
is, for there were no dental specialists at that time. 

A gentleman from New York thought we should teach only basie principles, 
not the actual clinical work. Ile said: ‘‘What we should be satisfied to ac- 
ecomplish in the dental curriculum is to have the student know the basic facts 
of x-ray work.’’ 

One dean said frankly: ‘‘I am afraid of the x-ray machine. The essayist 
has not,’’ he complained, ‘‘gone quite as far into this phase of the question as 
I would have liked him to do.’’ 

Even my good friend and loyal supporter, Dr. John Biddle of the Pitts- 
burgh School of Dentistry, refused to go all the way with me. Six lectures de- 
voted to teaching interpretation, by the use of lantern slides and clinical cases, 
was, he declared, ‘‘too many.”’ 

Another supporter agreed that the technique should be taught, but watered 
down his support by explaining that when the dentist referred his patient to 
a medical specialist he should accompany the patient to the doctor’s office and 
show him (the doctor) how to put the film packet in the mouth and project the 
rays. He reported that it had been his experience that physicians did not know 
how to take care of these details. 

A member, who wanted entranee requirements raised, took advantage of 
the situation to say: ‘‘I do not think it will be possible to teach radiography 
as it should be done until our college entrance requirements are raised.’’ 
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The most vocal and vigorous objections to giving a real course in the sub- 
ject came—not entirely by chance I would say—from the representative of a 
college in close competition for students with the Indiana Dental College. 
This man whom I shall eall Dr. X, to afford him a shield of at least partial 
anonymity, said: ‘‘I question very much whether there is any real need for 
us to teach dental radiography in our schools. . . . It seems to me it would be 
the height of folly to consider the proposition to have every dentist a radiog- 
rapher. .. . I would not teach students to make radiographs, but rather to 


? 





read them. 

Nor is this all Dr. X had to say. He remarked that the curriculum was so 
erowded with so many more important things, that the teaching of radiodontia, 
as I recommended it and taught it at the Indiana Dental College, was out of 
the question. This part of Dr. X’s discussion does not appear in the printed 
proceedings of the meeting for the following reason. As a gesture of courtesy, 
I did not attack Dr. X on the floor of the meeting. I did, however, seek him out 
immediately afterward and tell him that of all the unsound criticism offered, 
his was the most inviting target for contradiction. I reminded him that, in say- 
ing that there were so many other more important things to be taught, he was 
saying in effect that the teaching of treatment of disease was more important 
than its diagnosis; and that such a philosophy was pretty ridiculous. 

Dr. X withdrew his remarks from the printed record and I withheld the 
answer I had promised him I would make if he let them stand. Neither of us 
continued the argument either in public or in private. This is the first time I 
have recorded the incident. It can no longer cause Dr. X any embarrassment, 
and it is of no more than passing historic interest to anyone; but it does serve 
to east light on the status of the teaching of radiodontia in 1912-1913, and is 
mentioned here for that reason. 

The consensus of opinion of those who discussed my paper—an opinion 
which, by the way, prevailed for a long time—may be expressed thus: As a 
school of liberal arts may give a few lectures on ‘‘musie appreciation,’’ with 
no thought of teaching the pupils to be musicians, so most of the dental teachers 
thought that the function of the dental school was to give a kind of course on 
‘*x-ray appreciation’’ without obligation to teach technique. And this, in 1913, 
was at a time when the Indiana Dental College was into its fourth year of 
teaching. Perhaps, for the sake of clarity, I should add that we were not teach- 
ing all of our students to do the work; but we were teaching all who wanted to 
learn, and had been since the beginning in 1909. Come to think of it, maybe 
we never do any better than to teach only those who want to learn in any de- 


sé 


partment at any time. 


Correspondence 


In addition to the discussion of the subject following the reading of the 
paper before the Institute, a discussion by mail had developed at the time I 
sent out the questionnaires to the deans. Some of the comments, questions, and 
answers of this correspondence were considered to be of sufficient interest to be 
incorporated in my paper, and were printed in the Proceedings of the meeting. 
I quote from this source: 
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Correspondent’s comment: ‘‘Radiography is not so important for the 
dental student as it is for the medical student.’’ 

Raper’s reply: ‘‘Take a general practitioner of medicine and a general 
practitioner of dentistry seeing the same number of patients; let both of them 
use the radiograph whenever it is indicated and the dentist will make, I should 
say at a conservative estimate, five times as many radiographs as the physician.’’ 

Comment: ‘‘T find medical men slow in comprehending the needs of den- 
tists along this line.’’ 

Reply: ‘‘It is unfair for us to expect the doctor of medicine to do our 
work for us.”’ 

Comment: ‘*The work should be done by specialists only.’’ 

Reply: ‘‘While I do not aecept the statement as a fact, let me do so for 
a moment and ask: Where will our future supply of specialists come from? 
From the medical colleges? Never. ... We must put our own students on 
the track of becoming specialists if we want competent dental radiographic 
specialists. ’’ 

Question: ‘‘Should dental students be taught that they should do the work 
themselves or send it to specialists?’ 

Reply: ‘‘The radiograph is of value in so many different cases that it is 
rather impractical to refer all cases to a specialist.”’ 

Question: ‘‘How dangerous are the x-rays?’’ 

Reply: ‘‘Like the poisonous drugs in our cabinets, x-rays are dangerous 
or harmless according as we use them ignorantly or intelligently.’’ 

Question: ‘*‘What would you estimate the minimum amount of time neces- 
sary to teach the student to do radiographie work?’’ 

Reply: ‘‘The course I have outlined consumes the minimum amount of 
time.’ 

The closing paragraph of my paper before the teachers reads as follows: 
‘‘In conelusion, let me say the time for passive praise of radiography has 
passed. It is time to do something. Let us teach the subject—really teach it.’’ 





Cooperation 

Forty years have passed since the words I have been quoting were written 
or spoken. Forty-odd years since Mr. Clarence Shad, then working for the 
Herriott Dental Supply Store, used to phone me at the college and say, ‘‘ Doe- 
tor, | want you to have lunch with me today. I want to have a good laugh with 
my lunch. I want you to go off into one of your trances and tell me of the day 
that is coming when all dental colleges will teach x-ray work, and all dentists 
will have their own x-ray machines.’’ Forty years have passed and all dental 
colleges do teach radiodontia—some better than others, but all teach it—and a 
high percentage of dentists do have x-ray machines, although all do not put them 
to full legitimate use. It is all very gratifying, of course; and it is more than 
gratifying to find my old school still among the leaders in the parade. 
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Looking back on what I have just written here, I see that it might be 
rather misleading. I have had a good deal to say about the opposition I en- 
countered, but I have not given sufficient prominence to the help I received— 
help like that received from Dr. Hunt, which got me off to a clean comfortable 
start. Help like that extended by Dr. Ottolengui, editor of Ztems of Interest, 
who fought with the publishers of the magazine over the expense, and won for 
me the chance to use a sufficient number of x-ray illustrations to prove beyond 
doubt the absolute necessity of radiography to correct dental diagnosis. Help 
from such associates as Dr. Lester Furnas and Dr. L. B. Spear. Help also 
from such manufacturing companies as the Victor X-ray Corporation and 
the Buek X-ograph Company. Help from a hundred and one quarters, not to 
forget or underestimate the help from the students of the college who never 
failed me, some of whom sometimes stuck with me the whole night through until 
pale daylight came, getting a manuscript ready for publication, or preparing 
lantern slides, or finishing some of the endless experiments in pulp canal sur- 
gery. 

What I have been saying in the foregoing paragraph is simply and briefly 
this: The help I received far outweighed the antagonism I encountered. I was 
a pioneer in a medical field developing and introducing a new method. The 
popular belief is that such a man encounters nothing but rebuff. It was not so 
in my ease. There was of course some rebuff and some ridicule, but even the 
ridicule was usually good natured; and the overwhelming reaction was one of 
patience and support. In short, I was never badly abused, as a man with a 
new medical idea is supposed to be. Or, if I was, I did not have sense enough 
to know it. 


No X-ray Burns 


At this point in the preparation of these notes I received an unexpected and 
welcome assist in my effort to dredge up memories of the past. Dr. Lee Musser, 
of the class of 1910, paused in Albuquerque to see me, on his way back to Michi- 
gan from a trip to California. The doctor started his conversation in a way 
that has become almost routine for a former student of mine. He said, 

‘‘T don’t suppose I was ever madder at anybody than I was at you when 
you made me, ete.’’ It makes no particular difference what I made Dr. Musser 
do that made him mad. Dental students usually get mad when they are made 
to do something they do not want to do—like work, for example. But I will 
say this for them. Forty years later—sometimes even sooner—they thank you 
for the brutality. 

Having disposed of the routine of telling me of the time he got so mad at 
me, the doctor went off onto other things. And of all subjects, under the cir- 
cumstances, he chose to talk about x-ray work. It was more than a little stupid 
of me, but I had not realized until then that fate had sent me a member of my 
first class in radiodontia. “Remember,” Dr. Musser mused, “when the x-ray 
outfit was installed in the College? It was the first one to be put in a college 
clinic, remember ?” 














EARLY HISTORY OF RADIODONTIA 79 


I nodded, and the doctor continued. ‘‘Remember how I used to eut up the 
big films for you to make dental packets? We had to roll our own in those 
days.’’ 

I remembered, and the doctor went on. ‘‘You used to make pictures of 
my hands to test the machine. It’s a wonder we were not all burned.”’ 

Internally, I bristled at this, but I did not let Dr. Musser see it. He was 
having such a good time reminiscing I did not have the heart to tell him that 
it was not in the nature of a wonder that he did not suffer an x-ray burn. I 
saw to it that he did not get burned; and I am inordinately proud of the fact 
that neither I nor any of those who helped me, nor any patient, was ever 
burned in those risky early days. This record was not achieved by accident. 
It took doing. And of all facets of the early record established at the college, 
I believe I am prouder of it than any other one thing. 

Having reacted with such vehemence and immodesty to Dr. Musser’s 
casual remark, I now, in a calmer frame of mind, get around to admitting the 
obvious; which is that good fortune must have played a part in establishing the 
accident-free record. It is a fact, however, that the dangers of the rays were 
known by the time I took up the work, and every precaution was exercised to 
maintain safety. A lead screen was used; dosage was habitually held to a mini- 
mum and tabulated in those cases in which it approached the danger level; and 
vigorous, repeated warnings were given the operator against the practice of 
holding the film packet in the patient’s mouth during exposure. 


Specialization 


In 1915 I took sufficient time off from college work to open an office at 506 
Hume-Mansur Building. There was no precedent for such an office devoted ex- 
elusively to dental radiography; and I discussed the matter with numerous 
friends before chancing the venture. I reeall my interview with Dr. Ernest 
Cofield. Dr. Cofield had himself recently taken the plunge into specialization 
in exodontia. 

When asked if he thought an office devoted to dental x-ray diagnosis might 
sueceed, Dr. Cofield replied that he thought it would. Then he gave me some 
words of advice: ‘‘Don’t,’’ he warned, ‘‘expect dentists to refer patients to 
you beeause they like you. Having them like you will not hurt any, but it 
won't help much either. Everything depends on whether they can use you or 
not. If they ean, you will get patients; if not, you won’t.’’ And that, it seems 
to me, is advice that every man who contemplates specializing should paste in 
his hat. 

Hoping to get more good advice from the wise doctor, I remarked that I 
was mighty uneasy about opening the office. ‘‘Why,’’ I asked, ‘‘should dentists 
send their patients to me and let me expose their canal work?’’ The canal 
work of the day was terrible. No dentist wanted his patients to know about it. 

Dr. Cofield pondered my question awhile, then replied. ‘‘No, I don’t sup- 
pose any dentist is going to be too keen about sending his patients for examina- 
tion of his canal work. But don’t forget this. Patients change dentists. They 
quit one and go to another. When a dentist gets a new patient, he will send 
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that one to you. He won’t mind exposing the other fellow’s canal work. He 
might even enjoy it.”’ 

Things turned out not entirely unlike Dr. Cofield had predicted. But 
there were exceptions. Dr. Robert Blakeman and Dr. Frank Hamilton, for 
examples, sent their very own patients for examination as rapidly as they re- 
turned for routine care. What was revealed for inspection was by no means 
always pleasant to look at. But these two men and a few others like them 
never faltered, and gradually others fell in line. 

All in all, the dentists of Indianapolis and the state took the ‘‘exposure’ 
splendidly. I had occasion to watch them under very trying circumstances. I 
recall a case of ‘‘reconstruction of the mouth,’’ from Dr. M. M. House. It had 
taken weeks of hard labor to complete. X-ray examination revealed the dismay- 
ing fact that the ‘‘reconstruction’’ was built on septic teeth. I placed the nega- 
tives on the viewbox, which hung on the wall, and Dr. House stood looking at 
them. Dr. House did not say much. Neither did I. The negatives were doing 
the talking. Beads of sweat stood out on Dr. House’s forehead. He shook his 
head, finally took the mounted negatives from the viewbox, tucked them in 
their envelope, turned toward the door, and said, ‘‘I’ll have to start over again, 
from seratch.” It took nerve not to offer alibis. Dr. House had the nerve, as 
did many others. 

I sometimes wonder and doubt if the present-day newer crop of dentists 
could meet such a crisis as well. But, naturally, that remark is not to be taken 
too seriously, for older men are always afflicted with such wondering and 
doubts. 

Having opened an office and acquired a practice, I found myself in the odd 
position of being a specialist without a name. So I created one. I called my- 
self a radiodontist, and also coined the words radiodontia and radiodonties. 
Dr. Ottolengui, editor of Jtems of Interest, accepted the words for use in his 
magazine, then made a valuable contribution of his own by coining the terms 
‘‘radioparent,’’ ‘‘radiolucent,’’ and ‘‘radiopaque.”’ 


, 


Favorite Brain Child 


Although the office practice grew rapidly, I still gave more than half my 
time to college work; and my experience as a radiodontist was influencing my 
teaching. By about 1914 or 1915 I was commencing to expound what was, for 
its time, a radical opinion. I was telling my students that, ‘‘There is no satis- 
factory solution to the pulpless tooth problem, except along the line of prevent- 
ing pulpless teeth.’’ And that, to this day, remains the most important thing 
I have to say on the subject of dentistry. 

Tired of seeing x-ray diagnosis used mainly as an instrument for the de- 
struction of teeth, I, in collaboration with the Eastman Kodak Company, intro- 
duced the interproximal bite-wing examination in 1925. This examination 
served to point up the fact that radiographs are more than a means of diagnos- 
ing advanced disease. They are also the most effective means we have for pre- 
serving teeth, by diagnosing disease in its early stages. While the bite-wing 
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examination is in wide general use, and even used by some for the purpose for 
which it was intended, its application to prevention is still not what it should 
be. Properly used, it is a eclinieally and economically practical means of prevent- 
ing toothache, pulpless teeth, foci of infection, and the sequela of such infection. 

I try never to write any dental paper without managing to mention the 
possibility of giving better dental service by basing the service on regular pe- 
riodie interproximal bite-wing x-ray examinations. Having succeeded now in 
directing attention to this pet brain child, I find I have little more to say. 

I am especially pleased to learn that of the several schools of radiodontie 
technique—ineluding the ‘‘bisecting technique,’’ the ‘‘angle meter technique,”’ 
and the “‘paralleling, right-angle, long-cone technique’’—Dr. Spear, who was 
present at the birth of the Raper Angle Meter, continues to subscribe to its 
fundamental principles. It takes, it seems to me, a substantial supply of Hoo- 
sier common sense to resist the allure of the intemperate claims of the advo- 
sates of the right angle technique; and to hold to methods less pretentious, but 
more securely founded on clinical experiments and experience, and far better 
adapted to the needs and capacities of the general practitioner. 

Having mentioned the subject of radiodontie technique, I would be guilty 
of an unforgivable omission if I did not give recognition, by name, to the ‘‘Simp- 
son mathematical angulation technique.” While it subscribes in principle to the 
angle meter method, initiated by the Raper Angle Meter, it is so definitely im- 
proved and refined that it becomes an entity in its own right. Dr. Simpson’s 
reputation for “making the best dental radiographs the world has ever seen” 
is known to all and readily admitted by all not too influenced by jealousy. 
What is not so well known is that the doctor’s teaching of radiodontia, started 
at the Washington School of Dentistry in 1926, also set a new high standard 
at that time. It is, of course, a matter of deep gratification to me that men 
like Dr. Spear and Dr. Simpson have been able to find in my early work cer- 
tain principles worthy of development and improvement. 


1516 E. SILVER AVE. 








VALUE OF ROENTGENOGRAMS IN DIAGNOSIS OF TUMORS OF 
THE JAWS 


Epwarp C. Starneg, D.D.S., RocHESTER, MINN. 


AS AN adjunct to the diagnosis of tumors of the jaws, the roentgenologic 
examination is indispensable. It reveals the extent and size of the lesion, 
provides information as to the rate of destruction of osseous structures, and 
is a valuable aid in diagnosis. 

There are lesions of the jaws which from roentgenographie appearance 
are so characteristic and typical of the condition that a fairly reliable diagnosis 
can be made from the roentgenogram only. Among these are developmental 
eysts of nondental as well as dental origin. 


Developmental Cysts 

The cysts which have their origin in the incisive canal present a typical 
picture which an experienced roentgenologist would rarely confuse with other 
pathologie conditions. A periapical lesion which has a definitely distinct and 
well-defined border can in most instances be regarded as a radicular cyst, but 
on occasion cementoblastoma, central giant cell tumor, and central fibroma may 
so closely simulate such a cyst that one would be obliged to arrive at a diagnosis 
only with reservation. 

The presence of a cystic space adjacent to the coronal portion of an un- 
erupted tooth, particularly when the crown is situated within the lesion, presents 
the characteristic roentgenographic appearance of a dentigerous cyst. How- 
ever, here again there are other conditions which so closely simulate a den- 
tigerous cyst that one must always be mindful of them. There is the possibility 
that the lesion in question may be an ameloblastoma, or fibromyxoma. The 
contents of the cystic space also may be a mixed odontogenic tumor which is in 
its early stage of development, prior to deposition of sufficient calcified substance 
to be discernible in the roentgenogram. 

Cysts of odontogenic origin are rarely multilocular. When two or more 
of them are seen adjacent to one another with thin septa separating them, it 
is more likely that they have had their origin from separate sites and that as 
they have expanded they have encroached upon one another. It is not uncom- 
mon that a single cyst will produce varied degrees of destruction and invasion 
of the cortex, and produce a roentgenographie picture which gives one the im- 
pression that distinct and separate compartments are present. Irregular 
invasion of the cortex by other tumors which are contained within a single 
cavity may create similar illusions in the roentgenogram and so closely simulate 
actual multilocular lesions that it is difficult to distinguish between them. 


From the Section of Dentistry, Mayo Clinic. 
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Unrecognized Disease Disclosed by Roentgenograms 


The roentgenogram may be the first medium through which a lesion is 
recognized, when no symptoms of the condition are present. Such a lesion may 
be encountered in routine dental roentgenologic examinations and may be any 
type of lesion which oceurs in the jaws. When such a lesion is encountered, 
lateral jaw, occlusal, and other necessary supplemental roentgenograms should 
be made to determine its extent and limits and also to determine whether it is 
solitary or one of several similar lesions of the jaws. The value of the complete 
dental roentgenographie examination with the standard intraoral dental film 
cannot be overemphasized in such instances, for it provides evidence of minimal 
alterations in trabecular pattern and other changes in bone adjoining the 
lesions which may not be discernible in the extraoral roentgenograms. Such 
changes and abnormalities of the adjoining bone when present may be evidence 
of a generalized skeletal disease of which the lesion in question may be a 


manifestation. 





Fig. 1.—Extensive cystic lesion of the mandible in a case of hyperparathyroidism. 


An illustrative ease is that of a patient who had been referred for a dental 
roentgenogram in the course of a general physical examination. The dental 
roentgenogram revealed an abnormal trabecular pattern and absence of lamina 
dura, characteristic of hyperparathyroidism. It also disclosed a large cystic 
lesion in the left side of the mandible. A lateral-view roentgenogram of the 
jaw showed that the lesion extended from the canine region posteriorly into 
the major portion of the ramus (Fig. 1). On the basis of the evidence revealed 
by the dental roentgenogram and the general physical examination, one could 
justifiably arrive at a diagnosis of giant cell tumor which had developed as a 
result of hyperparathyroidism, for which surgical intervention is contraindi- 
cated. Complete healing of such lesions in a relatively short time has been 
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observed following the successful treatment of the hyperparathyroidism, where- 
as there have been recurrences when surgical eradication has been attempted 
on the assumption that they were local lesions. 

The incidence of giant cell tumors associated with hyperparathyroidism 
is appreciably less than that reported some years ago when it was said that they 
were present in more than 50 per cent of eases. This is no doubt due to earlier 
recognition of the disease, before extensive fibrosis and cystic formation of the 
skeletal structures have taken place. 

When the roentgenogram reveals multiple lesions of the jaws, the presence 
of some form of polyeystie disease should be suspected and the patient should 
be advised to undergo further examinations for the purpose of ruling out 
endocrine dysfunction, granulomatous disease, multiple myeloma, and other 
conditions in which multiple skeletal lesions may occur. Such measures will 
avoid the embarrassment of instituting surgical measures for some condition 
for which such treatment may be contraindicated. 

The effects that a lesion may have on teeth on which it encroaches may 
give some information as to its nature. These effects are most often manifested 
by resorption of the roots, forcing the entire tooth away from its normal or 
original position, and exfoliation of the tooth. Benign tumors which tend to 
develop and expand slowly, such as central osteoma, giant cell tumor, and 
ameloblastoma, more often produce resorption of the roots. Tilting of erupted 
teeth and forcing of unerupted teeth to a location far remote from their original 
position is a common result of pressure by cysts of odontogenic origin, although 
this also occurs with giant cell tumors and ameloblastomas. Sloughing of teeth, 
especially if it is rapid, is highly suggestive of intraosseous cancer, although 
such sloughing is also produced by conditions such as lesions of reticuloendo- 
theliosis. 

The roentgenographie appearance of a given lesion varies, depending on 
anatomic features of the skeletal structure in which it oceurs. Therefore, a 
lesion which oceurs in the calvarium and which may present a fairly constant 
appearance in that region may appear dissimilar in the event that it occurs in 
the jaws. Osteoporosis cireumscripta, which is considered evidence of the early 
stages of Paget’s disease of the calvarium, presents a very dissimilar picture to 
that which is seen in the early stages of Paget’s disease of the jaws, yet both 
are fairly characteristic for the region in which they occur. Because of the 
anatomic difference between the maxilla and the mandible, similar pathologic 
lesions may present dissimilar roentgenographie appearances in these two struc- 
tures. To add to the confusion, like lesions when they occur within the same 
structure may present a varied picture. Ameloblastoma of the mandible may 


be a ease in point. 


Ameloblastoma of the Mandible 


Ameloblastoma, when it occurs in the mandible, may appear as multiple 
small compartments in bone separated by distinct septa (Fig. 2). These eom- 
partments are varied in size, arranged in clusters, and tend to be rounded 
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(Fig. 2, a). With expansion of the lesion there may be a coalescence and fusion 
of the smaller compartments, and as a result there is transformation from a 
multilocular to a monolocular cystic space. As such it would, from its roent- 
genographie appearance, be difficult of differentiation from other monolocular 
lesions which oceur in the jaw. Later the lesion which occupies a large mono- 
locular space may proliferate into adjacent marrow spaces and form small 
accessory cysts (Fig. 2, b). This process is one which appears to be peculiar 
to ameloblastoma and one which can be diagnosed fairly reliably on the basis 
of roentgenographie appearance. 





Fig. 2.—Ameloblastoma. a, Multilocular lesion; b, small accessory cysts situated anterior 
to a larger monolocular cystic space; c, unilocular lesion. 


A monolocular ameloblastoma is not always preceded by the formation of 
multiple compartments in bone. There is evidence that it may appear originally 
as a small single eyst which with growth and expansion remains as a monolocular 
eystic space. Such an instance is illustrated in Fig. 2, c. On the left is a 
roentgenogram made in 1943, four years after the removal of an unerupted 
third molar. A small cavity was present near the crest of the alveolar ridge 
in the region previously occupied by the third molar, giving a radiolucence 
which might well have been interpreted as a defect following operation. On 
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the right is a roentgenogram made in 1947. It revealed a cystic cavity that 
was round and had a distinct, well-defined border. It had the typical appear- 
ance of a residual cyst of odontogenic origin. However, on microscopic exami- 
nation of the contents of the cavity the lesion proved to be a solid ameloblastoma. 
Earlier mention has been made of ameloblastomas which resemble dentigerous 
cysts. 

In the jaws, dissimilar pathologie entities often present a very similar 
roentgenographic appearance. The roentgenographie evidence therefore often 
has its limitations for providing a correct diagnosis and particularly so in 
the event that the clinical history is not available and one is limited to the 
roentgenographie evidence only. One ean, from such evidence, have in mind 
the several conditions which the lesion may represent, realizing that further 
information must be gleaned before a correct diagnosis of the condition finally 
ean be established. To illustrate the difficulty which exists in the roentgenologic 
diagnosis of lesions of the mandible, several roentgenograms have been selected 
which suggest a tentative diagnosis of ameloblastoma of the multilocular type; 
on microscopic examination, however, the lesions proved to be some other 
pathologie entity. The conditions illustrated are central giant cell tumor, 
fibromyxoma, myeloma, and central angioma. 


Some Lesions That Resemble Multilocular Ameloblastoma 


Giant Cell Tumor.—Giant cell tumor of the multicystic or multilocular 
type simulates a multilocular ameloblastoma to a great extent. Such a tumor 
is illustrated in Fig. 3. The dental roentgenogram (Fig. 3, a) is shown because 
it provides better detail of the interior portion of the tumor than-does the 
lateral-view roentgenogram of the jaw. The tumor extended from the midline 
to the second molar region of the mandible. It had produced marked tilting 
of the premolars and the first molar. An occlusal view (Fig. 3, b) of the same 
tumor shows the extensive expansion and bulging of the cortex which may take 
place and yet not perforate or destroy the cortex completely, and there is no 
extension into the soft tissue. Trabeculations which traverse the lesion and 
which form the septa vary in thickness and are not as distinct and regular as 
those which are seen in ameloblastoma. 


Fibromyxoma.—In most instances a fibromyxoma of the mandible pre- 
sents the roentgenographic appearance of a distinctly multilocular lesion, 
may produce expansion of the cortex, and may closely simulate a multilocular 
ameloblastoma. However, the septa tend to be straighter and the compartments 
more irregular than those of ameloblastoma. The compartments may also con- 
tain fine lacelike bony trabeculae. 

A roentgenogram of a fibromyxoma of the mandible is shown in Fig. 4. 
It reveals a large cystic cavity which has a distinct cortical margin. There 
is thinning and slight expansion of the cortex. The lesion consists of several 
compartments which are separated by straight septa to form cells or spaces 
which tend to be square or rectangular. Within the compartments are fine, 
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Central giant cell tumor. a, As seen in the dental roentgenogram; b, occlusal view 
showing expansion of cortex. 





mandible. 


Fig. 4.—-Fibromyxoma of the 
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thin trabeculations which could be seen clearly in the original roentgenogram, 
but are rather indistinct in the reproduction. 

Myeloma.—Most often the malignant character of myeloma is shown by 
diffuse and ragged destruction of the bone which denudes the roots and often 
produces sloughing of the teeth. At the onset, however, numerous small tumors 
form in the bone marrow, and at one stage of development the lesions may have 
a multilocular appearance and resemble the multilocular variant of fibromyxoma, 
central giant cell tumor, ameloblastoma, and some other lesions. The smaller 
tumors later coalesce to form larger lesions which secondarily invade. the cortex. 
Destruction and perforation of the cortex may take place but such a process 
is not preceded by expansion and bulging of the cortex such as that which 
takes place with the other tumors mentioned. 





Fig. 5.—Myeloma of the mandible. 


A myeloma of the mandible is shown in Fig. 5. It involved most of the 
marrow space within the body of the mandible and the ramus and extended 
well up into the condyle. The borders were slightly lobulated and the cortex 
at the inferior border of the mandible and the posterior border of the ramus 
had been destroyed to a varied degree. The lesion, while extensive, had not 
produced expansion or bulging of the cortex. Small cells, or what appear to 
be separate cystic spaces, are seen in the coronoid process, the anterior portion 
of the ramus, and the premolar region. While these may be suggestive of 
ameloblastoma, one would not see an ameloblastoma of this size and extent 
that would not also produce marked expansion and bulging of the cortex. 


Central Angioma.—The roentgenogram of the mandible shown in Fig. 6 
discloses an osteolytic lesion involving the major portion of the ramus and 
extending forward along the inferior border of the mandible as far as the 
second molar region. Its location and the small multilocular radiolucent areas 
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are suggestive of the small-celled honeycomb variety of ameloblastoma. How- 
ever, the fine fibrillar network which is present is not characteristic of amelo- 
blastoma. The lesion proved to be a central angioma, a tumor which forms 
from blood vessels in the spongiosa, and is of relatively rare occurrence in bone. 

The four conditions just illustrated represent by no means all the lesions 
which may, in their roentgenographie appearance, resemble the multilocular 
variant of ameloblastoma, or which may, for that matter, resemble one another. 
It should be realized, however, that the central feature of resemblance is that 
they are multilocular, and that a multilocular cyst or lesion and an amelo- 
blastoma are not necessarily synonymous. The roentgenographic appearance 
of the margins, septa, trabeculae, and fibrillar network which may be present 
in the interior of the lesion, and the effect upon the cortex of the bone, also 
should be observed, for they provide information as to the nature of the 
pathologie process and the nature of the lesion. More careful and critical 
study of the evidence provided by the roentgenogram by those concerned with 
this specialized field should improve appreciably its diagnostic value. The 
negative attitude of many toward the possibility of diagnosis of tumors of the 
jaws by means of the roentgenogram probably is not justified. 





Fig. 6.—Central angioma. 


Idiopathic Cystic Cavity of the Mandible 


A eystie eavity of the mandible, of which the origin and nature are still 
very uncertain, might justifiably be discussed in this paper since the roentgeno- 
graphie appearance may simulate that of a solitary tumor of the jaws. The 
consistency of locale and the similarity of roentgenographie appearance of such 
a cavity suggest that the condition is a definite entity resulting from a definite 
‘“ause. The eavity occurs in the posterior portion of the body of the mandible 
near its inferior border. It is either round or elliptical. Usually it is confined 
to the cancellous portion of the bone, but sometimes it extends through the 
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cortex, interrupting the continuity of the inferior border. In general, the 
cavity has a sclerotic cortical margin and the bone adjacent to it has a normal 
roentgenographie appearance. 

Periodic examination in 5 cases of cystic cavity of unknown cause has re- 
vealed no change in appearance or size over periods as long as eleven years. 
General physical examination of 35 patients in whom this condition occurred 
has not revealed anything that would suggest polycystic disease, and since the 
cavity is located below the mandibular canal it is unlikely that it is of odonto- 
genie origin. Bilateral occurrence has been noted, and the thought has been 
entertained that these cavities may represent developmental defects. The 
roentgenograms of a series of such cavities which have been reported on are 
shown in Fig. 7. 





Fig. 7.—Cavities of uncertain origin in the posterior region of the body of the mandible 
near its inferior border. (Reproduced with permission from: Stafne, E. C. Bone Cavities 
Situated Near the Angle of the Mandible, J. Am. Dent. A. 29: 1970-1972, 1942.) 


Translucent Marrow Spaces 
Large translucent marrow spaces of the mandible which may be present 
in youth may be a source of misinterpretation. With increase in age, these 
‘adiolucent spaces increase in radiographic density and assume a normal roent- 
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genographie appearance. In some of these instances the spaces may present 
fairly well-defined borders and closely simulate in roentgenographie appearance 
those spaces in bone which may be produced by tumors. 

A large marrow space is illustrated in Fig. 8, a. The patient was a boy, 
18 years of age, and the condition was noted incidental to a routine dental 
examination. There was no history of injury, no pain or paresthesia, and no 
enlargement or bulging of the bone. From periodic roentgenologie exami- 
nations it was observed that there was a slow but gradual increase in roent- 
genographie density and an increase in the number of trabeculae. Five years 
later, the bone had assumed a normal roentgenographie appearance (Fig. 8, b). 





Fig. 8.—a and b, Abnormally large marrow space which may be present in the mandible in 
youth, 


That the radiolucence had been evidence of a tumor is very doubtful, for bone 
which forms as a result of spontaneous healing of a tumor invariably has an 
abnormal trabecular pattern and radiographic density. In the arrival at a 
decision to keep the lesion under observation rather than to resort immediately 
to surgical treatment, the age factor was the primary consideration. One would 
consider the possibility, however, that the lesion might even be of serious nature 
and would advise that the interval between examinations should not exceed 
three months. 
Diagnosis: A Cooperative Effort 


There are many conditions in which the experienced clinician can arrive 
at a reasonable diagnosis merely by observing the lesion grossly. A roent- 
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genologist may, in certain instances, observe a condition in which the roent- 
genographie appearance is peculiar to and so characteristic of a condition that 
a reliable diagnosis can be made from the roentgenogram only. The pathologist 
can, much more often than the preceding two specialists, make a reliable diag- 
nosis of a given condition by examination of the tissue submitted to him for 
examination. However, the diagnosis arrived at by him is not always infallible, 
for knowledge of the history, of the region in which the lesion is situated, and 
of the roentgenographic appearance may alter a decision as to the nature and 
seriousness of the lesion. Therefore, full and complete cooperation of the 
clinician, the roentgenologist, and the pathologist is essential. All are necessary 
for a complete and correct final diagnosis. 

















DIAGNOSIS AND RADIOTHERAPY OF CANCER OF THE MOUTH 


Max Cut er, M.D.,* Cuicaco, IL. 

| WOULD like to discuss certain aspects of radiation therapy. There is much 
misunderstanding about the use of x-rays and radium in the treatment of 
caneer, and some of the confusion can lead to tragic clinical errors. One day 
in 1924 | was sitting at a microscope in the laboratory at the Memorial Hos- 
pital when a patient from Chicago came in with three masters in pathology: 
Dr. James Ewing, Dr. Francis Carter Wood, and Dr. LeCounte. They came 
to consult about a microscopic slide from a cervical lymph node removed for 
biopsy. The diagnosis was carcinoma. Repeated examinations of the mouth 
and upper air passages had failed to disclose a primary lesion, but on the in- 
sistence of the patient a biopsy was taken from a ‘‘rough spot’’ which he him- 
self had discovered in the base of the left side of the tongue. This proved to 
to be carcinoma. This case was a dramatic example of a silent primary lesion 
which the metastatic process dominated the clinica] picture. At about the 
same time Dr. Ewing was examining the microscopic slides of a group of cervi- 
‘al lymph nodes following x-ray therapy. The primary site was somewhere in 
the nasopharynx. The slides showed massive, diffuse radionecrosis. I recall 
very vividly how Dr. Ewing was excited by the radiation effects on these 
tissues. I clearly remember him saying, ‘‘Look, Cutler, what a remarkable 

effect high voltage x-rays are having on these metastatic nodes.’’ 
It is interesting to look back and note that the term ‘‘high voltage’’ was 
applied in those days to 200 kv. When I reviewed the treatment record of 
this patient, | was surprised to find that he had received a very small dose of 
x-rays. It seemed clear to me that the effect upon the tissues was due neither 
to the higher voltage nor to any large dosage, but to some other factor. Inci- 
dentally, this patient too had a silent primary lesion and an extensive meta- 
static process. These two cases intrigued me, and I began to read extensively 
upon the subject. Very soon I ran across the terms ‘‘radiosensitive’’ and 
‘radioresistant.’’ I also noted that in Dr. Ewing’s book on pathology he had 
deseribed certain types of cells in the base of the tongue, the false cords of 
the larynx, the pyriform fossae, the pharynx and tonsils in which truly squamous 
features are absent. At once the thought occurred to me that perhaps it is 
this type of cell which is radiosensitive. These are the observations which 
originally foeused my attention on the group of carcinomas originating in the 
areas cited above which seemed to form a distinct clinical entity. This, I later 
learned, had been observed before although I was not cognizant of it at the 
time, but the fact that these lesions were particularly radiosensitive had not 

*Director, Chicago Tumor Institute. 


Delivered before the class in Diagnostic and | Techniques of the New York In- 
stitute of Clinical Oral Pathology on May 21, 1952 


93 








94 MAX CUTLER 


been fully appreciated. When I unfolded the clinical picture, as I obtained 
it from the records, before Dr. Ewing, he appreciated the relationship at once 
and saw the correlation between the radiation effects, the microscopic picture, 
the elinieal picture, and the radiation dosage. For this clinical pathological 
radiation entity he suggested the term ‘‘transitional cell carcinoma.’’ 

To illustrate that these observations were not totally new, I wish to men- 
tion the condition which had been described under the term ‘‘lymphoepi- 
thelioma.’’ Let me say at the outset that ‘‘lymphoepithelioma’’ and what 
we described as ‘‘transitional cell carcinoma’’ are not the same lesions, but 
there is a great resemblance between them both clinically and microscopically. 
Typical transitional cell carcinoma histologically is simply a nonsquamous epi- 
dermoid earcinoma. <A classical lymphoepithelioma has a striking appearance 
which can be differentiated readily from transitional cel] carcinoma. Clini- 
eally I have never been able to distinguish between them since they both arise 
in the same sites and produce similar clinical pictures. Certain microscopic 
pictures which are not classical present difficulties in differential diagnosis. 

I want to mention one more dramatic case which made a profound im- 
pression upon me. One day in the outpatient department of the Memorial 
Hospital I examined a patient who had been under observation for many 
years (approximately eight or ten years). He seemed perfectly well, and | 
was unable to find any definite evidence of disease. An x-ray film of the chest 
was negative. On reviewing his record I was amazed to find that when first 
seen about eight or ten years previously he had presented an extensive medias- 
tinal mass. A clinical and roentgenological diagnosis of either lymphosar- 
coma or thymoma had been made. There was no biopsy. I was astounded to 
find that he had received only one exposure to x-rays. I recalled that it was 
an extremely small dose. To my best recollection it was approximately 100 r 
units. This case, more than any other, taught me that if a tumor is sufficiently 
‘adiosensitive, the dose required to cause its disappearance can be exceedingly 
small, and it also taught me that in exceptional circumstances even cure is 
possible. Although there was no biopsy in this case, there was no question in 
my mind nor was there any question in the minds of the staff that we were 
dealing with a malignant lesion. I say this because the clinical and roentgeno- 
logical findings were so classical. 

At this point I would like to make certain observations on the question of 
radiosensitivity. Radiosensitivity is only a relative clinical term. Tumors 
which a decade ago were termed ‘‘radioresistant’’ have today become ‘‘radio- 
sensitive,’’ because we have improved the effectiveness of radiotherapy. Radio- 
sensitivity is a very complex phenomenon. The radiosensitivity of a tumor is 
determined as much by the cells of which it is composed as by the soil in which 
the tumor grows. These two factors are closely interrelated. Tumors of the 
same histologic character may exhibit different degrees of radiosensitivity if 
they grow in different vasculoconnective tissue. 

With respect to the radiosensitivity of tumor cells themselves, we can 
recognize three types of radiosensitivity: (1) inherent; (2) transient; (3) 
aequired. 
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Inherent radiosensitivity is as characteristic for the particular cells as 
are its staining properties. From this point of view the lymphatic tissue is 
the most radiosensitive tissue in the body, and the ganglion cells are perhaps 
the least radiosensitive. Corresponding to this wide variety of radiosensitivity 
in the normal] tissues, there is a similar gradation in the radiosensitivity of 
tumors of different origins and histologic structure. Thus, for example, we 
find at one extreme the most radiosensitive lymphosarcomas, and at the other 
extreme the completely radioresistant osteogenic sarcomas. In between these 
extremes we find all degrees of inherent radiosensitivity. 

The term transient radiosensitivity denotes the cellular reaction during 
a particular phase of its life. Regaud very early demonstrated that the same 
cell is more radiosensitive during certain active phases of mitosis than during 
the resting phase. As a cell approaches maturity or greater differentiation, 
its radiosensitivity decreases. It has been shown that undifferentiated, ana- 
plastic epithelial cells are generally more radiosensitive than the more adult, 
differentiated types. It should be pointed out that although in general it is 
held that the degree of differentiation of the cell is inversely proportional to 
its radiosensitivity, this is only a working concept and not an invariable rule. 

By aequired radiosensitivity is meant an alteration in inherent radio- 
sensitivity by external factors. Unfortunately, we do not yet know any way 
by which to increase radiosensitivity, but we do know that certain external 
factors can considerably decrease inherent radiosensitivity. An aequired 
radioresistanee, for example, may be due in part to inadequate preceding 
radiotherapy, or to any interference with the normal blood supply of the 
tissues whether caused by radiation or by surgery. Both of these factors 
frequently jeopardize the curability of an otherwise curable cancer. Thus, 
after previous inadequate radiation or surgery, a tumor is far less curable by 
a second radiation; or when a carcinoma of the skin develops in an operative 
sear or burn, namely, in devaseularized skin, its response to irradiation is very 
different from that of a carcinoma developing in a normal skin. 

In addition to the role of the malignant cells in determining radiosensi- 
tivity, the condition and the response of the vasculoconnective tissue have an 
integral part in the complex mechanism of radiosensitivity. This concept 
forms the basis of what has been noted clinically, namely, that the radio- 
sensitivity of a tumor is determined as much by the site in which it develops 
as by its histologie structure. An epidermoid carcinoma of the same histo- 
logie structure arising in the vallecula is more radiosensitive than when its 
origin is in the tongue. This is in a large measure due to the dense fibro- 
muscular tumor bed of the latter, and our inability to sterilize carcinoma 
without some degree of necrosis when the malignant cells are intimately united 
with muscle. Necrosis at times makes sterilization impossible in those sites in 
which it cannot be tolerated as, for example, in the larynx. In other sites, 
such as the thick walls of the cervix, we accept some degree of necrosis as a 
surmountable complication of a more caustic irradiation. 

An attempt to learn about the radiosensitivity of tumors based upon their 
location is a corollary to the study of cellular radiosensitivity based upon his- 
tologie structure. Coutard in 1937 expressed it as follows: 
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From the very beginning of radiotherapy, in the course of the year 1919 in particular, 
Regaud declared that radiation would be efficacious only in certain histologic forms. With- 
out this scientific conception, without this foresight of facts, all progress would have been 
difficult, and the discouragement in the presence of repeated failures in some histologic 
forms would have paralyzed for a long time the development of radiation. The empiric 
classification (based on site), when widely established, will give more living reality to 
histologic classification, on which treatment by radiation was able, in the very beginning, 
to find a foothold, and will continue to strengthen. 


Fig. 1. 





Case Reports 


Case 1 (Fig. 1).—Miss M. N. This patient was 15 years of age when she 
came to us on Feb. 21, 1944. As you can see, she had a marked exophthalmos. 
The presumable diagnosis was retro-orbital hemangioma. A radiotherapeutic 
test with x-rays was performed. She received 100 r units with 400 kv. x-rays 
daily for five days to the retro-orbital region. This resulted in some improve- 
ment and the treatment was followed by further radiotherapy through small 
portals. Fig. 2 shows that the lesion had disappeared completely. This slide 
Dr. Cutler made on April 14, 1945, a little over one year after the original 
treatment. She was last seen on June 23, 1948, with no evidence of disease 
and a perfectly normal eye. 
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Fig. 5. 
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Case 2 (Figs. 3 and 4)—Mr. C. L. This patient was first seen in August 
of 1942. As you can see, he had a very extensive hemangioma of the right 
lower eyelid also involving the right eyeball. In Fig. 5 you can see that the 
lesion also involves the palate and uvula and mucous membrane of the right 
cheek. This patient was treated by external irradiation as well as by in- 
terstitial irradiation with removable platinum radium needles. In Figs. 6 
and 7, made in May, 1948, almost six years after treatment, you see the re- 
markable improvement which had taken place following radium therapy. 





Fig. 7. 


Case 3 (Fig. 8) —Mr. R. C. This patient was first seen in October of 1942. 
You can see an extensive ulcerated lesion involving the left naris and ex- 
tending on to the upper lip. The lesion had infiltrated a considerable portion 
of the upper lip and extended almost to its margin. In Fig. 9 you ean see the 
reaction and the gradual regression of the lesion and finally the condition as 
seen about nine years after treatment. This case and others somewhat less 
dramatic have convinced me that in properly selected cases interstitial ir- 
radiation in the form of removable platinum radium needles offers the very 
best chance and often the only chance of cure. As you can well imagine, the 
determination of the dose is the delicate and difficult problem in these eases. 
Advances in physies and in the measurement of radiation in recent years have 
helped in this regard, but only experience can lead to an estimate of dosage. 
Actually it is almost a matter of intuition based, of course, upon experience. 
The difficulty lies in the fact that in order to hope for a cure it is essential to 
deliver as large a dose as one dares to administer without serious radionecrosis. 
Naturally if one is to err, the error should be in the direction of adequate 
rather than inadequate treatment. The question of radionecrosis then be- 


comes a calculated risk. 
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Case 4 (Fig. 10)—Mr. W. V. In this slide notice the typical radiation 
effect known as an epidermite. In Fig. 11, made approximately six weeks 
after Fig. 10, you notice complete healing of the lesion. 





Fig. 8. 





Fig 9. 


The term ‘‘epidermite’’ was first used by the Curie Institute staff to 
describe a lesion of the skin caused by irradiation in which the superficial 
layers of the epidermis are destroyed but the underlying connective tissue 
and blood vessels remain intact. The difference between this type of lesion 
and radionecrosis is that in the latter the supporting tissue framework, that is, 
the connective tissue and blood vessels, is destroyed, as well as the superficial 
layers of the epidermis. The lesion which you see before you healed readily 
and was not painful, whereas radionecrosis, as you all know, is a painful lesion 
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Fig. 10. 











Fig. 11. 
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and heals with the greatest difficulty or not at all. The significance of the 
difference between these two lesions can hardly be exaggerated because the 
whole art of radiotherapy revolves around it. At one time it was believed 
that it was essential to produce a skin lesion of this type in order to administer 
effective irradiation. The present view is that this type of lesion is necessary 
under certain circumstances only. The interesting and important aspect of 


Fig. 12. Fig. 13. 





Fig. 14. Fig. 15. 


the problem is that in most instances it is necessary to produce such a lesion 
in the normal skin in order to be certain that the underlying carcinoma re- 
ceives an adequate dose. The main trouble with radiotherapy today is that, 
generally speaking, it is used as a palliative procedure. Under these cireum- 
stanees the radiotherapist naturally hesitates to produce a lesion of this type 
in the skin, and he gets into the habit of using doses which are inadequate in 
the treatment of curable cancer. 
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Case 5 (Figs. 12, 13, 14, and 15).—Mrs. M. B. In this case you see a most 
extensive squamous carcinoma of the scalp. This is the classical lesion which 
develops on the basis of sebaceous cysts. This patient received extensive 
radiotherapy with the 10 Gm. radium bomb resulting in an almost complete 


Fig. 16. 





Fig. 17. 


disappearance of the lesion. A small remnant about 2.5 em. in diameter was 
then treated with removable platinum radium needles. In this series of slides 
you notice the regression and final disappearance of the lesion. 
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Case 6 (Fig. 16) —Mr. H. M. In this slide you see an extensive squamous 
earcinoma of the left upper alveolar ridge. This photograph was taken on 
July 27, 1941. The lesion was treated with extensive radiotherapy with the 
10 Gm, radium bomb. In Fig. 17 you see that the lesion had disappeared com- 
pletely. This photograph was made on Feb, 6, 1942. The last information 
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about the patient which reached us on March 13, 1951, is that there had been 


no recurrence of the disease. 
This patient was 72 years old when he first 


Case 7 (Fig. 18).—Mr. W. K. 
He complained of a growth in the 


same under observation on Jan, 12, 1940. 


Fig. 20. 





Fig. 21. 


right cheek of 11 years’ duration. He stated that he had chewed tobacco 
since he was 10 years of age. As you can see from the slide, the patient had 
a classical chewing tobacco carcinoma involving the mucous membrane of the 
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right cheek. (This photograph was made on Jan. 22, 1940.) In Fig. 19, made 
on June 19, 1940, you can see that the lesion had disappeared completely fol- 
lowing extensive radiotherapy with the 10 Gm. radium bomb. The patient 





Fig. 22. 





Fig. 23, 


remained well for nine years and died on Sept. 23, 1949, nine years after treat- 


ment, at the age of 81. 
Case 8 (Fig. 20).—Mr. R. R. This is a squamous carcinoma of the under- 
surface of the posterior third of the tongue. Fig. 21 shows the radium reac- 
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tion. The lesion disappeared completely but the ultimate condition of the 
patient is not known because he was lost track of. 


Case 9 (Fig. 22)——Mr. B. K. This is a classical rhomboid glossitis which 
is frequently confused with carcinoma. It is classical in position and appear- 
ance. The lesion is somewhat nodular, eroded, nonulcerated, and situated in 
the midline of the posterior third of the dorsum of the tongue. 

Although the following case is out of the category of the subject of this 
article, the result is so unusual that I thought it would be of interest to show 
it to you. 


Case 10 (Fig. 23).—Mr. 8S. H. This is the only cure of cancer of the esoph- 
agus which we have been able to accomplish. The slide shows the pre- and 
postradiation appearance of the lesion. The patient was 48. years old when 
he first came to us on Feb. 12, 1942. An esophagoscopic examination and 
biopsy had been performed and a definite diagnosis of squamous carcinoma 
made. The lesion was in the upper third of the esophagus very close to the 
opening of the esophagus. The lesion was described as being papillary. The 
patient received extensive x-ray therapy and is well and free of disease at 
this time, ten years after treatment. ; 


Precancerous Lesions of the Mouth 


Leukoplakia of the mucous membrane of the mouth has long been recog- 
nized as an important etiological factor in oral cancer. The etiological factors 
responsible for this condition are also fully recognized, namely, chronie irrita- 
tion caused by smoking, syphilis, and bad dental hygiene. There has aceumu- 
lated considerable evidence to indicate that the presence of dissimilar metals 
in the mouth in the nature of dental fillings may be another important factor 
in the development of leukoplakia. I have seen a number of cases in which 
patches of leukoplakia have developed principally in apposition and in con- 
tact with such fillings. 

Leukoplakia occurs in varying degrees. It may consist of only a very 
small localized patch several millimeters in diameter, or it may itivolve ex- 
tensive areas of the oral mucous membrane. The treatment of the former is 
simple as it may be completely cauterized without difficulty, while the treat- 
ment of the latter is exceedingly difficult and its complete eradication practi- 
cally impossible. 

Obviously the most important factors in the treatment of leukoplakia are: 
(1) its preverition and (2) the elimination of the causative factors. Removal 
of the etiological factors often results in not only an arrest of the process but 
even its regression. The following is recommended in the treatment of leuko- 
plakia : 


1. Removal of all causative factors. 
2. Surgical excision or loca] radium application of small localized areas. 


Radium should not be: undertaken in the treatment of extensive leuko- 
plakia. When it is used in the treatment of localized leukoplakia, the dose 
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must be almost as large as that which is employed in the treatment of cancer 
of similar size. Unsatisfactory results of local treatment of leukoplakia are 
due to inadequacy of the treatment. Whether surgical excision or radium 
therapy is performed must be decided in each individual case and depends 
upon various factors, including the precise site of the lesion. The surgical 
excision of such a lesion is more simple than its radiation treatment and under 
circumstances in which exact radiation facilities, both in point of radium and 
experience, are not available, the surgical procedure is safer. 


Traumatic Ulcers.—As a result of repeated trauma caused by jagged, 
carious teeth, or badly fitting dentures, there sometimes develops in the trauma- 
tized area of the oral mucous membrane a small lesion which is at first nodular 
and later becomes ulcerated. Such lesions. vary from several millimeters to 
one centimeter in diameter. They are firm, but they lack the typical] indura- 
tion of cancer. The demonstration of the etiological traumatic factor estab- 
lishes the diagnosis. Such lesions are traumatic ulcers in which a differential 
diagnosis from early cancer is exceedingly difficult and often impossible. The 
problem of diagnosis immediately arises in such conditions. 

Having established the site of irritation, it is important first to eliminate 
the source of trauma. It is advisable to observe such a lesion for a limited 
period following the removal of the source of irritation. Very often the lesion 
begins to regress immediately and usually heals after one to three weeks. 
If such a lesion has not responded readily to the removal of the souree of irri- 
tation, within a period of two to three weeks, the exact time depending upon 
the special circumstances, it becomes necessary to treat such lesion immedi- 
ately. Surgical excision is the method of choice. 


Diagnosis.—The diagnosis of cancer of the oral cavity, in spite of the 
early symptoms which it produces and its ready access to view, is still un- 
fortunately made only in the late stages in a large number of patients. Since 
these lesions produce early local tenderness they are frequently interpreted 
as chronic inflammatory lesions and are often treated as such. Not infre- 
quently this misdirected treatment in itself produces additional irritation. 
When any doubt exists as to the nature of a so-called inflammatory lesion of 
the mouth, an adequate biopsy should be taken to exclude the presence of 
carcinoma. The differential diagnosis must consider particularly syphilitic 
and tuberculous lesions, which are discussed in relation to the differential 
diagnosis in carcinoma of the tongue. When a diagnosis of carcinoma is estab- 
lished, further examination must define the extent of the disease. In lesions 
located close to bony structures roentgenologic examination of the bone con- 
stitutes an integral part of the examination. 


Cancer of the Lip 


Diagnosis.—Two problems arise early in the question of differential diag- 
nosis of cancer of the lip: (1) differentiation between cancer, tuberculosis, 
and syphilis, and (2) differentiation between simple keratosis and cancer. 
Clinical examination, serological tests, and biopsy serve to establish a dif- 
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ferential diagnosis from syphilis and tubereulosis. In the differentiation 
between precancerous keratosis and cancer, excision biopsy is indicated. 

In the diagnosis of cancer of the lip it is important to determine the ex- 
tent of the local disease and the presence or absence of metastases to regional 
lymph nodes. These findings naturally influence the treatment. 


Treatment.—Treatment consists either of surgery or irradiation, the choice 
depending upon numerous factors. It has been amply demonstrated that 
surgical treatment of the highly malignant forms (grades 3 and 4) results in 
a much smaller percentage of cures than is accomplished in the treatment of 
the lower grades (1 and 2). 

Radium treatment has been successful in the treatment of these lesions. 
One of four methods may be employed: (1) surface radium application; (2) 
interstitial irradiation; (3) combination of the two methods; (4) external 
irradiation by means of x-rays in advanced lesions. 


Radium Treatment of the Primary Lesion.—If a lesion is very extensive, 
the initial treatment must always consist of external irradiation with either 
x-rays or radium. In moderately extensive lesions, radium application by 
means of a radium mold is the initial procedure of choice. By means of radium 
molds it is possible to deliver a homogeneous irradiation with cross-firing of 
the lesion from three directions. The distance of the radium from the lesion 
is usually 7 mm., the surface area must extend well beyond the palpable and 
visible edges of the lesion, and the filtration should be 1 mm. platinum or its 
equivalent. The treatment is generally extended over seven to ten days. 

Extensive infiltrating lesions require in addition to the external treatment 
interstitial irradiation. This usually follows immediately after the mold treat- 
ment has been completed. Under certain conditions it seems best to initiate 
treatment by means of interstitial irradiation. 

Lesions which have been subject to previous therapeutic agents of an 
irritating nature, particularly inadequate irradiation, must be treated with 
the knowledge that the normal tissues cannot tolerate as large a dose as if the 
skin had not been previously treated. 


Treatment of Lymph Node Metastases.—The treatment of regional lymph 
node metastases is divided into two parts: (a) lymph nodes palpable and (b) 
lymph nodes not palpable. 


Lymph nodes palpable: In the presence of unilateral operable adenopathy, 
it is generally agreed that a neck dissection should be performed and if from 
examination of the neck there is some doubt as to the operability of the lesion, 
preoperative irradiation may be advisable. In all eases in which microscopic 
examination of the removed tissue is positive, postoperative irradiation should 
be considered and administered unless there are definite contraindications. 
In the presence of inoperable glands external irradiation alone, or interstitial 
irradiation alone, or a combination of both methods may be used. 


Lymph nodes not palpable: In the presence of a well-established fully 
malignant cancer of the lip and in the absence of clinical evidence of regional 
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lymph node involvement, most authorities do not perform prophylactic radical 
neck dissection. Opinions, however, are divided upon this point and some 
surgeons insist upon the importance of performing radical neck dissections 
under these circumstances. Of those who maintain a conservative attitude 
and do not perform radical neck dissection, some administer prophylactic 
irradiation. Those who advocate surgery of the neck under these circum- 
stances perform bilateral suprahyoid dissections. My position in regard to 
this matter is as follows: If the lesion has been very early and not infiltrating 
and there is no clinical evidence of adenopathy, I simply observe the patient. 
If the lesion is more advanced and conditions are such that the patient can be 
examined at frequent intervals, | prefer to avoid surgery and observe the pa- 
tient at frequent intervals. If the circumstances are such that the patient 
eannot be closely observed and examined at frequent intervals, I advise bi- 
lateral suprahyoid dissection assuming there are no contraindications to the 
operation. This was the attitude adopted by the late Dr. Monod of the Curie 
Institute of Paris. I believe it is a sound and logical attitude. Obviously 
there are individual cases which are exceptions to this general procedure. 


Cancer of the Cheek 


The treatment of cancer of the mucous membrane of the cheek depends 
to a large degree on the site of the primary lesion. In lesions located close to 
the commissure of the lips it is important to differentiate them from carcinomas 
arising in the lip and invading the cheek secondarily. Such lesions are more 
favorable from the point of view of lymph node involvement. Carcinomas 
arising anterior to the masseter muscle have a more favorable prognosis than 
posterior lesions which arise over the masseter muscles. These have a tend- 
eney to early infiltration. They also metastasize to cervical lymph nodes earlier. 

Small papillary or ulcerated carcinomas not exceeding 1 em. in diameter 
located in the anterior or posterior part of the cheek can be treated satisfae- 
torily by interstitial irradiation. On the basis of the probability of cervical 
node metastasis in at least 20 per cent of the cases, prophylactic surgical dis- 
section of the lymph nodes should be considered in all cases. The decision 
with respect to executing this procedure depends upon numerous factors in- 
eluding the certainty of controlling the primary lesion. In more extensive 
carcinomas of the cheek, either in the anterior or posterior portion, local 
radium therapy is generally inadequate. In these cases external irradiation 
remains the only effective therapeutic method unless extensive surgical opera- 
tion ean be carried out with a reasonable degree of chance of removing the 
entire lesion. External irradiation alone sometimes sterilizes the primary 
lesion, especially when the growth is papillary. A combination of external 
and interstitial irradiation constitutes an effective method in many eases. The 
management of the lymphatic area in the more extensive carcinomas of the 


cheek depends upon elinical factors. 
Cancer of the Alveolar Ridge 
Two factors influence the prognosis of these lesions: 


1. The underlying bone may be invaded. This complicates treatment. 
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2. Involvement of the regional lymph nodes. Once the underlying bone 
has been definitely invaded, sterilization by irradiation without bone necrosis 
is impossible. Surface application of radium in the form of molds is an ex- 
cellent form of treatment for these lesions when they are not too extensive. 


The management of lymph nodes secondary to carcinoma of the alveolar 
ridge concerns mainly the inferior maxilla. If cervical adenopathy develops, 
a neck dissection must be performed. In the more extensive lesions in which 
adenopathy accompanies the primary lesion, radical surgery upon the ade- 
nopathy should be executed only when control of the primary lesion has been 


reasonably assured. 


Cancer of the Floor of the Mouth 

Carcinomas arising in the floor of the mouth are usually associated with 
lesions of the infralingual mucous membrane. The unfavorable prognosis in 
these lesions is due to three factors: (1) early invasion of the underlying 
muscle; (2) invasion of the inferior maxilla; and (3) early and often bilateral 
regional lymph node metastasis. Sterilization by surface application of radium 
is effective only in early superficial lesions. Interstitial irradiation may be 
used but is not as effective as in other intraoral lesions. External irradiation 
through the submental area is an effective method when the dose is adequate. 
In certain cases radical surgery is the method of choice. 


Cancer of the Tongue 
The prognosis and treatment of cancer of the tongue are greatly influenced 
by three factors: (1) the location of the lesion; (2) its gross character; and 
(3) its microseopie type. 


Precancerous and Early Carcinomatous Lesions of the Tongue.—In a small 
but inereasing group of cases the lesion when first examined consists of a 
small papillary tumor or slightly elevated nodule several millimeters in di- 
ameter. The lesion is firm, nonulcerated, and may or may not be accompanied 
by leukoplakia. Such lesions have to be differentiated from simple inflamma- 
tory lesions resulting from trauma, The purely traumatic lesions are almost 
always accompanied by leukoplakia. They tend to be more flat and ridgelike. 
The surface is generally eroded and the source of irritation which is readily 
demonstrable is usually a sharp tooth or a badly fitting denture. These small 
traumatic erosions disappear within a short time after removal of the source 
of irritation. 

The true nodular lesion of the tongue is more firm and increases slowly 
in dimensions. It represents the early stages of lingual cancer. Complete 
surgical removal is curative and this procedure is generally adopted. Biopsy 
of a portion of the lesion is obviously not the best procedure as the size of the 
growth permits complete removal. Microscopie study of such lesions discloses 
in certain instances fully developed epidermoid carcinomas; in others the early 
stages of cancer; and in still others only a precancerous state, the basement 
membrane being intact. When excision is performed it should include an 
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adequate margin of normal tissue on all sides to insure complete removal of 
the disease. 

Carcinomas of the posterior portion or base of the tongue constitute about 
one-fourth of all lingual cancers. Carcinomas arising in the base of the tongue 
are mostly epidermoid in type with a somewhat lesser degree of differentiation 
than is found in the dorsal lesions. This is a favorite site for transitional cell 
carcinomas and lymphoepitheliomas. 

The differential diagnosis of carcinoma of the tongue must consider hyper- 
keratotie or benign papillomatous lesions, papilloma durum, primary syphilitic 
ulceration, or tertiary syphilitic gumma, and tuberculous ulceration. 

The treatment of carcinoma of the tongue must be divided into two stages: 
(1) the treatment of the primary lesion; and (2) the treatment of the regional 
lymph nodes. The successful management of the primary lesion offers minor 
difficulties in comparison to those encountered in the successful management of 
the regional lymph nodes. 

The treatment of the primary carcinoma of the tongue may be either 
surgical or radiologic, The choice of treatment depends upon the site, histo- 
logic type, and extent of the primary lesion. The treatment of the primary 
lesion can be either interstitial irradiation or partial glossectomy. Partial 
glossectomy limited to the anterior two-thirds of the tongue in the absence of 
fixation yields comparatively favorable results. Surgery is indicated for small 
lesions of the tip of the tongue and at the free margins in which there is free 
mobility. Reeurrences following unsuccessful radiation are best treated by 
adequate surgery. In order to avoid any misunderstanding as to the relative 
merits of surgery and irradiation in the treatment of cancer of the tongue, it 
is necessary to point out that although these two methods are interchangeable 
in the management of small primary lesions of the anterior two-thirds of the 
tongue, surgery is the method of choice for treatment of the regional ade- 
nopathy. The only exception is when the carcinoma is of the transitional cell 
type. 

Success or failure in the treatment of carcinoma of the tongue depends to 
a large degree upon the successful management of the regional lymph nodes. 
The ultimate result depends mainly upon the stage of the disease. Three clini- 
cal stages may be separated: (1) no palpable lymph nodes; (2) palpable but 
freely movable lymph nodes; (3) fixed or partially fixed lymph nodes. 

The third stage is incurable and the treatment is best accomplished by 
palliative external radiation. If any surgery is performed in stages one and 
two, it should be some form of radical bloe dissection. If surgery is performed 
at all, any procedure less than a radical one is usually contraindicated. 

It is generally agreed that with certain exceptions the radical operation 
is indicated in patients with palpable but mobile lymph nodes. When no 
lymph nodes are palpable the treatment of the cervical lymph node area is 
a perplexing problem and the subject of much controversy. In the absence 
of palpable adenopathy experience has shown that one out of three patients 
with controlled primary lesions will develop lymph node metastases if the 
regional lymph nodes are not treated. It is clear, therefore, that the absence 
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of palpable lymph nodes under no circumstances indicates the absence of 
microscopic lymph node involvement. The possibility of controlling lymph 
node metastases after they have become palpable is considerably lower than 
before their appearance. Lymph node metastases may develop very rapidly 
and within a short time become inoperable. 

In view of the fact that one in three patients with controlled primary 
carcinoma of the tongue already has microscopic metastases when no cervical 
lymph nodes ean be palpated, and in view of the fact that the curability di- 
minishes considerably as soon as lymph nodes become palpable, it seems diffi- 
cult to escape the conelusion that every patient should be given the chance of 
cure by prophylactic neck dissection as long as this chance exists. 

Those who oppose prophylatic neck dissection consider that two unneces- 
sary operations even with a low operative mortality are not justified in order 
to give the third patient the greatest chance of cure. 

An exception to the radical view is admitted for very small, discrete, 
nodular, nonuleerated, or papillary carcinomas at the margins or at the tip 
of the tongue in which total surgical removal is possible. The likelihood of 
metastases in these patients is certainly so low as to be almost negligible. The 
decision becomes even more difficult in those cases in which the primary lesion 
reaches or crosses the midline of the tongue. Unilateral neck dissection under 
these circumstances is generally inadequate because of cross metastases. 

From this discussion it is evident that cancer of the tongue is a highly 
malignant disease and the results of treatment are far from satisfactory. Very 
early lesions which are treated adequately are easily cured. Once the disease 
has passed beyond this stage, it involves the regional lymph nodes and the 
prognosis assumes a most serious aspect. The hope in controlling this disease 
obviously lies in prophylaxis and early diagnosis. The causative factors in 
the development of lingual cancer are well known. If the elimination of these 
factors were systematically and completely executed, cancer of the tongue 
would soon disappear. With rare exceptions, cancer of the tongue can be 
detected in its earliest stages if a careful examination of this organ is made. 
In these earliest stages either surgery or irradiation is curative in almost every 
instance. Progress in this field wil] be made when more attention is devoted 
to prevention, early recognition, and adequate treatment. 








THE NEWBURGH-KINGSTON CARIES FLUORINE STUDY 
IV. DENTAL FINDINGS AFTER SIX YEARS OF WATER 
FLUORIDATION 


Davin B. Ast, D.D.S., M.P.H.,* anp HELEN C. CHase, M.Sc.,** AuBany, N. Y. 


Introduction 


N October, 1944, the New York Institute of Clinical Oral Pathology pre- 
| sented a symposium on Fluorine in Dental Public Health.1/ More than one 
thousand dentists and physicians crowded the main auditorium of the New 
York Academy of Medicine to hear five articles dealing with this subject. These 
included the history of the caries fluorine hypothesis, the epidemiology of caries 
and fluorine, the fluorine content of enamel, the role of topical fluorides in caries 
prophylaxis, and the details of a study to determine the efficacy, practicability, 
and safety of supplementing fluoride-deficient water supplies to achieve caries 
prophylaxis. That meeting will stand out in the annals of American dentistry 
because it helped to foeus attention on a new public health procedure which 
promises to be a milestone in modern public health. It is therefore quite fitting 
that this progress report on the Newburgh-Kingston Caries Fluorine Study, 
which study was first presented at the Institute’s symposium in 1944, should now 
be presented as a part of the New York Institute of Clinical Oral Pathology’s 
anniversary issue of the journal, OraAL SurGERY, ORAL MEDICINE, AND ORAL 
PATHOLOGY. 

The early interest in the presence of fluoride in potable water evolved 
from the determination in 1931 that mottling of the tooth enamel is a direct 
result of the steady consumption of water naturally containing a high fluoride 
content. Epidemiological studies later established the inverse relationship 
between the fluoride content of water and the incidence of dental caries.” 
Further observation disclosed an optimum water fluoride concentration of from 
1.0 to 1.5 p.p.m. F. At this level the prevention of dental caries was substantial 
without the production of significant mottling of the enamel. The question arose 
whether water supplies having less than the optimum concentration of fluoride 
could be supplemented with fluoride compounds to yield the same benefits noted 
in areas of natural fluoride waters.* 


Study Plan 


In 1944 the New York State Department of Health started the Newburgh- 
Kingston Caries Fluorine Study in an effort to answer this question. New- 
burgh and Kingston have populations of approximately 30,000 each, with com- 

This article was prepared in celebration of the twentieth anniversary of The New York 
Institute of Clinical Oral Pathology. 

*Director, Bureau of Dental Health, New York State Department of Health. 


**Senior Biostatistician, Division of Medical Services, New York State Department of 
Health. 
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parable age, sex, and color distribution. The two cities are about thirty miles 
apart on the Hudson River and have water supplies which naturally contain 
less than 0.1 p.p.m. F. As the study area the city of Newburgh had its water 
supplemented with sodium fluoride to bring the F. content up to 1.2 p.p.m. 
beginning May 2, 1945. Kingston, the control city, continues to use its fluoride- 
deficient water supply. 

It was deemed important to observe the effects of water fluorides ingested 
and metabolized during the years of enamel calcification. Since calcification 
of permanent teeth begins at about the time of birth, maximum benefits among 
elementary school children would not become apparent for about ten years. 

With the help of an Advisory Committee, consisting of highly qualified 
pediatricians, roentgenologists, pharmacologists, and an oral pathologist, the 
following types of examinations were agreed upon: (1) dental examinations 
of all elementary school age children in both cities: about 3,200 children in 
each city; (2) medical examinations of a limited group including a complete 
physical examination, routine urinalysis, blood counts, and x-ray study of the 
hands, forearms, and knees. The medical examinations were initially made for 
a group of approximately 500 children in each city ranging in age from infancy 
to 914 years. During each of the first three years of the study an additional 
group of infants was enrolled. In addition, special ophthalmological and 
otological examinations for smaller groups of children were planned. 

The first series of both medical and dental examinations was made in 1944- 
1945 in Newburgh, to obtain a base line prior to water fluoridation. The first 
series in Kingston was made in 1945-1946. Dental examinations of the entire 
elementary school populations have been made annually in each city through 
1950-1951. The 1951-1952 series included half of the children in each city. 
Due to loss of one of the examiners during the examination year, it was deemed 
advisable to use only those examinations made by the remaining examiner in 
both cities. This series includes children chosen alternately from the alpha- 
betical class lists. Medical examinations for the study group were given annually 
except for the first year of the study when the examinations were semiannual. 


Dental Findings 


Fig. 1 illustrates the trends of DMF rates per 100 erupted permanent teeth 
among 6- to 12-year-old children in Newburgh and Kingston. The Newburgh 
trend has consistently shown a downward slope since Newburgh’s water supply 
was supplemented with sodium fluoride beginning May 2, 1945, while the Kings- 
ton trend has shown only slight fluctuations. Although the DMF rates in both 
cities were approximately the same at the start of the study, after an average 
of 6.4 years of fluoride experience the Newburgh rate was approximately half 
that of Kingston. 

The DMF rates per 100 erupted permanent teeth for the 6- to 12-year-old 
children was 20.2 in Kingston in the 1945-1946 examinations and 20.6 in New- 
burgh in the 1944-1945 examinations. After an average of 6.4 years of optimum 
fluoride experience in Newburgh, the age adjusted DMF rates for the 1951-1952 
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TABLE I. DMF Rares PER 100 ErupreD PERMANENT TEETH OF CHILDREN AGED 6 TO 12 
1944-1952 

Kineston, N. Y. (Controu Ciry) 

NEwsurGH, N. Y. (FLUORIDE City) * 











] nee : ~ DMFt TEETH PER 100 ERUPTED 














NUMBER OF PERMANENT TEETH ERUPTED PERMANENT TEETH 
KING- NEW- KING- NEW- KING- NEW- KING- NEW- 
STON BURGH STON BURGH STON BURGH STON BURGH 
1945- 1944- 1951- 1951- 1945- 1944- 1951- 1951- 
AGEt 1946 1945 1952 1952 1946 1945 1952 1952 
6 | 1673 1916 | 792 997 72 8.5 5.9 2.6 
7 3,121 3,463 | 1,530 1,770 12.0 11.8 12.4 3.8 
8 4,585 4,047 | 2,375 2,773 17.3 pi & | 18.0 10.2 
9 | 4,705 5,986 | 2,603 2,559 18.9 21.3 23.9 10.3 
10 6,804 8,159 | 3,457 3,065 21.3 22.0 24.1 12.8 
11 | 8,567 8,689 3,844 4,141 21.8 21.8 25.0 13.2 
12 | 8,873 10,338 | 5,163 5,826 25.4 25.4 27.0 16.5 
Crude rate | 20.2 20.7 22.6 12.0 
Adjusted | 20.2 20.6 22.5 11.9 
rate§ | 














*Sodium flouride added to water supply beginning May 2, 1945, to increase concentration 
to 1.2 p.p.m. F 
+DMF includes teeth decayed, missing (lost subsequent to eruption), or filled. 


tAge at last birthday at time of examination. 
§Adjusted to permanent tooth population in Kingston 1945-1946 examinations. 


examinations were 22.5 for Kingston and 11.9 for Newburgh. Table I ineludes 
the basic data for the first and most recent series in Newburgh and Kingston. 
Of the total caries experience in the permanent teeth of 6- to 9-year-old 
children, approximately 90 per cent is accounted for by first permanent molars. 
Fig. 2 and Table II depict the clinical status of erupted first permanent molars 
of children of this age group in each of the two cities. Two major points are 
illustrated. First, the proportion of DMF first permanent molars has declined 
steadily in Newburgh each year since fluoridation began, whereas the proportion 


TABLE II. CLINICAL STATUS OF ERUPTED FirST PERMANENT MOLARS OF CHILDREN AGED 
6-9* YEARS IN NEWBURGH AND KINGSTON, N. Y., 1944-1952 


























NUMBER OF ERUPTED PER CENT 
FIRST PERMANENT UNTREATED 
CITY AND YEAR MOLARS pMFt CARIES | FILLED | MISSING 
Kingston 
1945-1946 5,066 39.6 30.7 7.2 1.7 
1947 5,058 38.7 23.8 13.2 1.7 
1948 5,303 36.2 22.6 12.3 1.3 
1949 5,300 36.5 19.6 15.6 1.3 
1950-1951 5,302 40.0 21.2 17.2 1.6 
1951-1952 2,575 43.9 21.5 20.7 1.7 
Newburght 
1944-1945 5,463 41.1 32.7 7.4 1.0 
1946-1947 5,031 36.7 23.8 11.8 1.1 
1947-1948 4,798 30.1 13.8 15.0 13 
1948-1949 5,262 26.0 11.9 13.6 0.5 
1949-1950 5,274 23.1 10.4 12.3 0.4 
1950-1951 5,733 21.7 7.6 13.6 0.5 
1951-1952 2,934 21.3 7.9 13.0 0.4 








*Age at last birthday at time of examination. 

+DMF includes teeth decayed, missing (lost subsequent to eruption) or filled. 

tSodium fluoride added to water supply beginning May 2, 1945 to increase concentration 
to 1.2 p.p.m. F. 
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AGE ADJUSTED DMF RATES OF PERMANENT TEETH OF CHILDREN 
AGE 6-12, 1944-1952 


NEWBURGH, N.Y. (FLUORIDE CITY) 





KINGSTON, N.Y. (CONTROL CITY) ------ 
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MAY 2, 1945 
Fig. 1. 


CLINICAL STATUS OF ERUPTED FIRST PERMANENT MOLARS 
IN CHILDREN AGES 6-9, 
NEWBURGH AND KINGSTON, N. Y., 1944-1952 
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of DMF first permanent molars has shown little change in Kingston. After 
an average of 6.4 years of fluoride experience the Newburgh children had about 
half as many DMF first permanent molars as the same age group in Kingston. 
Second, a closer analysis of the component parts of the DMF rates demon- 
strates the practical implications of a fluoridation program in attacking the 
problem of dental neglect. The prevalence of filled first permanent molars as 
observed in the first and most recent examinations has increased in both New- 
burgh and Kingston. In the 6- to 9-year age group the missing molars do not 
constitute a particularly significant component of the DMF rate. The major 
change in the trend of the DMF rate in Newburgh is the decrease in the pro- 
portion of untreated caries in the first permanent molars from 32.7 per cent 
before fluoridation to 7.9 per cent after an average of 6.4 years of fluoridation. 
From a practical point of view, this means that the present complement of 
dentists can come closer to fulfilling the dental needs of the population. 


def-/ TEETH PER 100 DECIDUOUS TEETH PRESENT IN CHILDREN 
AGES 5-8, IN NEWBURGH2/ AND KINGSTON, N. Y 
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L/ def includes deciduous teeth decayed, indicated for extraction, or filled 
2/sodium fluoride added to water supply beginning May 2, 1945 to increase 
concentration to1.2 ppm F, 


Fig. 3 


In Fig. 3 we note that with the exception of age 7, the deciduous dentition 
of 5- to 8-year-old children showed higher def rates in Newburgh as compared 
with Kingston children in the first examinations. At the most recent examina- 
tions, in 1951-1952, the def rates per 100 deciduous teeth present for Newburgh 
were consistently lower at each age than for Kingston. Some of these 5- and 
6-year-old children in this latest series in Newburgh were exposed to fluoridated 
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water throughout life, and a lesser number were exposed through the prenatal 
period. After an average exposure of 6.4 years to fluoridation, the def rate in 
Newburgh was proportionately 59 per cent less than the Kingston rate for the 
5-year-old children, 47 per cent less for the 6-year-old children, 35 per cent 


less at age 7, and 17 per cent less at age 8. 


DMF“ PERMANENT TEETH PER CHILD IN 


CONTROLLED AND NATURAL FLUORIDE AREAS, 
NEWBURGHE N.Y. AND AURORA, ILL., 1944-52 
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ZL DMF INCLUDES PERMANENT TEETH DECAYED, MISSING (Lost SUBSEQUENT TO ERUPTION), AND FILLED 
@ SODIUM FLUORIDE ADDED TO WATER SUPPLY BEGINNING MAY 2,1945 TO INCRFASE CONCENTRATION TO 1.2 PPM 


Fig. 4. 


A study of the status of children aged 5, 6, and 7 with completely caries- 
free deciduous cuspids and deciduous first and second molars is presented in 
Table III. We are considering only these twelve teeth since we cannot account 
for the status of the exfoliated central and lateral incisors. Among the 5-year- 
old children in Newburgh who had been exposed to fluoridated water during the 
prenatal period and throughout life, 56 per cent were in the caries-free group. 
This is more than twice the proportion of children in Kingston in 1951-1952 who 
For the combined group 5 to 7, 41 per cent of the children in 
Newburgh as compared with 23 per cent in Kingston were caries-free as regards 
these twelve deciduous teeth. 

The data on which the caries fluorine hypothesis was based were obtained 
in areas where the fluoride ion was found naturally in the potable water at a 
One of these areas which has been 


are caries-free. 


concentration of approximately 1 p.p.m. 
studied and eontains 1.2 p.p.m. F. in its water, a concentration comparable to 
that now present in Newburgh’s water, is Aurora, Ill. Fig. 4 illustrates the 
DMF permanent tooth rate per child by specifie age in Newburgh in 1944-1945 
and again in 1951-1952 for comparison with Aurora, IIl., in 1945-1946. Through 
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TABLE III. CHILDREN With Cartes-FREE Decipuous Cuspips, First AND SECOND 
Decipuous MOoLaARs, 1944-1952 
KINGSTON, N. Y. (CONTROL City) 
NEWBuURGH, N. Y. (FLUORIDE City) 


KINGSTON _is| NEWBURGH KINGSTON 


| NEWBURGH 
1945-1946 1944-1945 1951-1952 1951-1952 
PER | PER PER | PER 
NUMBER CENT NUMBER CENT NUMBER CENT NUMBER CENT 
OF CHILD. | CARIES- OF CHILD. | CARIES-| OF CHILD. | CARIES-| OF CHILD. | CARIES- 
AGE* EXAMINED] FREEt | EXAMINED FREEt EXAMINED FREEt EXAMINED FREEt 
5 259 28.2 | 274 23.0 | 140 26.4 217 56.2 
6 343 172 | 403 14.9 | 160 26.3 196 45.9 
7 | 350 83 | 394 94 | 170 16.5 203 24.6 
Crude rate | 16.9 | 14.9 | 22.8 42.5 
Adjusted 16.9 15.1 | 22.7 40.9 


ratet 





*Age at last birthday at time of examination. 
tIncludes only those children with all 12 teeth present and caries-free. 
tAdjusted to the age distribution of children in Kingston in the 1945-1946 examinations. 


age 9 the Newburgh rates after an average of 6.4 years’ fluoride experience are 
of about the same order as was found in Aurora in 1945-1946. 

Most of the data which have been presented in the several studies on the 
earies fluorine hypothesis have dealt with children. The question has there- 
fore been raised as to whether the benefits noted from ingested water fluorides 
are confined to the childhood period. A recent study by Russell and Elvove* on 
adult populations with continuous residence in fluoride-free and fluoride areas 
in Colorado illustrates that the dental caries prophylactic effect of ingested 
water fluorides carries over into adult life. In a study of adults aged 20 to 45 
in Boulder, Colo., which is fluoride-free, and Colorado Springs, Colo., with 
2.6 p.p.m. F., there was a relative difference of 56 per cent in their DMF rates 
(Table IV). 

TABLE ITV. DMF TEETH PER 100 PERMANENT TEETH* IN ADULT NATIVES, 1950 

BOULDER AND COLORADO SPRINGS, COLO. 

















| BOULDER, COLO. COLORADO SPRINGS, COLO. 

( FLUORIDE-FREE) (2.6 P.P.M. F.) 

AGE GROUP, NUMBER DMF TEETH NUMBER DMF TEETH 
YEARS EXAMINED PER PERSON EXAMINED PER PERSON 
20-24 51 14.0 72 5.4 
25-29 41 16.5 101 6.5 
30-34 29 18.3 82 7.1 
35-39 22 21.8 75 9.2 
40-44 12 21.7 55 10.3 

All ages 155 17.2 385 7.5 


*Excluding third molars. 





Table V summarizes the dental findings in several of the fluoride study 
areas. 
Medical Findings 


In Newburgh, about 200 children have been studied who have had fluo- 
ridated water from birth through early childhood and whose mothers drank 
fluoridated water during the prenatal period. The data for the medical exami- 
nations for an average of 514 years of fluoridation in Newburgh showed no 
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TABLE V. DENTAL CARIES REDUCTIONS AS A RESULT OF FLUORIDATION OF WATER SUPPLY IN 
EIGHT AREAS 


IN DENTAL DECAY 


| _— ie | _ | PER CENT OF REDUCTION 











PERM. | PRIMARY 
CITY | DATE STARTED | REPORT PERIOD | AGE GROUP (PER CENT) | (PER CENT) 
Brantford, | June, 1945 After 4% years| 6 | 56 
Ontario, | | 8 3 
Canada | 12 22 
| 14 20 
Evanston, Ill. |February, 1947 | After 12 to 23 6 50 
months | 7 33 
After 23 to 25 8 22 
months 12 
13 
14 
Grand Rapids, |January, 1945 | After 5 years a 41 
Mich. 5 53 
6 66 42 
7 25 
8 15 
9 39 
13 26 
16 16 
Lewiston, June, 1947 After 4 years, 6 77 
Idaho 9 months 7 52 
8 59 | 
9 46 
Madison, Wis. |June, 1948 | After 314 years| Kinder- — | 48 
garten 
Marshall, |May, 1946 |After 29 Pee. 47 
Texas months All school 
ages 23 
Newburgh,* |May, 1945 After 7 years | 5 59 
a 6 56 47 
| 7 69 35 
g | 43 17 
9 57 
10 47 | 
11 47 
12 39 
Sheboygan, March, 1946 After 5% years) 5-6 | 54 
Wis. 9-10 3 
12-14 23 


_Data other than Newburgh obtained from A.D.A. publication “Fluoridation in the Pre- 
vention of Dental Caries” August, 1952. 
*Newburgh data are compared with the control city of Kingston. 


significant differences in the findings among the children studied in these two 
cities. Blood count and hemoglobin determinations, as well as urinalyses of 
individual children, revealed no evidence of toxie effects among the study chil- 
dren. It is considered that the earliest sign of chronic fluoride toxicity would 
be manifested in the teeth and in the bones, and especially in the bones during 
the years of most rapid growth and development. X-ray study of the hands, 
forearms, and legs of these children revealed no differences which could be 
attributed to ingested fluorides in the children in Newburgh. Maturation is 
neither accelerated nor retarded. 

A study to determine the fluoride content of placental tissue as related to 
the fluoride content of drinking water was made by Gardner, Smith, Hodge, 
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Overton, and Feltman.® Samples of placentae from the afterbirth of twelve 
normal patients in Rochester (fluoride-free water) and twelve in Newburgh 
(1.2 p.p.m. F.) were studied. The Newburgh samples had a mean concentration 
of 2.05 p.p.m. F. and Rochester samples had 0.74 p.p.m. F., a ratio of about 3:1. 
In an earlier study® on a different group of patients the fluoride concentrations 
of Newburgh blood samples had a mean value of 0.040 p.p.m. F. and the 
Rochester samples had a mean value of 0.014 p.p.m. F., again a ratio of 3:1. The 
investigators offered two possible explanations for this observation on placental 
tissue fluoride : 

First, that if fluoride is an essential trace element the placenta may act as a concentrat- 
ing organ for fluoride, to insure that the fetus will have adequate fluoride for the developing 
tissues. Second, since excessive fluoride is toxic, this organ may be acting as a barrier to 
prevent more than trace amounts of fluoride from reaching the fetus. How much of this 
accumulating fluoride passes from the placenta to the fetus is yet to be determined. At any 
rate, the placental concentrations are not of the order of magnitude to cause deleterious 
effects on the mother. 


A review of maternal mortality for Newburgh and Kingston for the six- 
year period 1945-1950 reveals a total of five maternal deaths in Kingston and 
four maternal deaths in Newburgh. The infant mortality rate has changed 
little in Kingston during this period, the rates being 33.5 per 1,000 live births 
in 1945 and 32.8 in 1950. In Newburgh, infant mortality declined from 32.6 
per 1,000 live births in 1945 to 18.5 in 1950. As was expected, the neonatal 
mortality rates showed similar trends. These data would appear to negate 
any relationship between fluoride ingestion and maternal or infant mortality. 

In April, 1952, the Illinois State Department of Health published a statis- 
tical review of mortality rates from all causes, as well as from specific causes, 
and based on an age distribution for residents of 22 cities including fluoride 
and nonfluoride areas. Illinois is one of the states reporting high coneentra- 
tions of fluoride areas. In this official report’ we note: “Mortality statistics 
show that there is no significant difference in the general death rates between 
areas where fluoride is present and those where it is absent. Similarly, there is 
no significant difference in the risk of death from specific diseases such as heart 
disease, cancer, nephritis and diabetes.’’ 

Summary 

It is the prevailing scientific opinion, as expressed by leading health organi- 
zations* in this country, that the fluoridation of potable water to a concen- 
tration of 1 p.p.m. F. is a safe, beneficial, and practical public health procedure. 
This is based on: (1) a eritical review of the available literature on fluoride 
compounds and the effects of ingested fluorides on both man and animal; (2) on 
the data obtained from the carefully controlled studies such as the Newburgh- 
Kingston, Grand Rapids-Muskegon, and the Evanston studies; (3) on the vital 
statistics from naturally fluoridated areas in which considerable numbers of 


*American Dental Association, American Public Health Association, American Medical 
Association, American Association of Public Health Dentists, State and Territorial Health 
Officers Association, United States Public Health Service, National Research Council, and 
The American Waterworks Association. 
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persons have lived for generations as compared with the vital statisties from 
fluoride-free areas. 

Many fluoride-deficient communities throughout the United States have 
already initiated programs to correct this deficiency. As of Sept. 15, 1952, 
according to a current report’ from the United States Public Health Service, 
427 communities serving a population of 814 million persons are now practicing 
water fluoridation. In addition, 299 communities serving 15,360,000 persons 
have approved this new public health procedure and should have fluoridation 


programs in operation shortly. 

Dentistry has added a new milestone in public health. With the expansion 
of water fluoridation programs it may be expected that dental caries will lose 
its dubious honor of being the most prevalent disease to which mankind is subject. 
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TRENDS IN DENTAL CARIES RESEARCH 
Henry A. Barres, B.S., D.D.S., New York, N. Y. 


FA year further facts are obtained from varied experimental investiga- 
tions, epidemiologic surveys, and clinical experience which, added to our 
knowledge accumulated from prior years, permits re-evaluation of the dental 
caries problem. At this time it would appear that there are at least four main 
factors involved in the etiology of dental caries, namely: (1) the enzymatic 
activities of members of the oral microbie flora, (2) the characteristics of the 
dental plaque, (3) the amount and kind of refined carbohydrates consumed, 
and (4) the qualitative and quantitative variations in the structural com- 
ponents of the tooth, a result of hereditary traits and the dietary regime of the 
mother during pregnancy and lactation and the infant during the first years 
of life. 

Before considering these topics, it would be well to refresh our minds by 
briefly reviewing the present-day conception of the structure of enamel, since 
dental caries having its beginning on the outside of the tooth must traverse 
the enamel before penetrating the dentine. The enamel of the tooth is com- 
posed primarily of enamel rods which are surrounded by interprismatic sub- 
stance. Each enamel rod, according to Fosdick, has approximately 20 hy- 
droxy-apatite crystals tightly packed through its diameter. Each erystal has 
a dimension of 3 x 10°° em. along the side, and contains about six molecules of 
hydroxy-apatite. The interprismatie material was reported by Rosebury to be 
keratin, a substance relatively indigestible by the oral bacterial flora. Engel 
has found the organic matrix of young animals to contain a glycoprotein 
which is soluble in acid below pH 5.0. If this solubility persists in adult 
enamel, he states, the pathogenesis of enamel caries could be explained by 
solution of the ground substance beneath the dental plaque. Fosdick is of the 
opinion that the interprismatic substance contains crystals of hydroxy-apatite 
interspersed throughout its matrix; obviously these crystals are affected by 
acid. 

Each tooth at the time of eruption is covered by a cuticle, Nasmyth’s 
membrane, which is worn away at the areas of biting stress. However, on 
other parts of the tooth this membrane is maintained and may be the site for 


the formation of the dental plaque. 


The Oral Bacteria 


Microorganisms in order to exist must acquire the chemical constituents 
necessary for the building of their protoplasm as well as energy to carry out 
their life processes. These needs are secured through the activity of their 
enzymes. Since, due to size, large molecules of proteins and complex earbo- 


124 

















TRENDS IN DENTAL CARIES RESEARCH 125 


hydrates cannot pass through the semipermeable membrane of the bacterial 
cell, it is assumed that such substances are decomposed outside of the cell into 
simpler components. This assumption requires that certain enzymes leave the 
bacterial cell and carry out this degradation of proteins and carbohydrates in 
the surrounding substrate. The simpler compounds being of smaller molecu- 
lar size are assimilable and become reorganized within the bacterial cell 
through the activity of other enzymes into the components essential for life. 

Several theories have been advanced to explain how bacterial enzymotic 
activity may cause the production of the carious lesion. The older of the two, 
Miller’s chemoparasitie theory, now also termed the acidogenie theory, in brief 
claims: fermentation of carbohydrates in the oral cavity by the enzymes of 
mouth microorganisms produces acid, generally lactic, which causes the dis- 
solution of the calcium salts from the enamel. The inorganic portion of the 
dentine is also deealeified by acid action, but the dentinal organic matrix is 
destroyed by proteolytic enzymes. Actually, the decalcification of the enamel 
therefore is not due to invasion by microorganisms, but rather to the unfor- 
tunate location of the teeth in areas where acid is being produced by bacterial 
fermentation of carbohydrates. 

The proteolytic theory is supported by the observations of Bodecker, 
Frisbie, Nuckolls, Pineus, and Gottlieb, among others, who have presented 
histologic evidence which they interpret as indicating that the organic struc- 
tures of the enamel (cuticle, interprismatie substance, lamellae) are the first 
to be attacked by proteolytic enzymes, and that acid-action producing enamel 
decalcification is of secondary importance. A review of the evidence in sup- 
port of these theories follows: 

Acidogenic Theory.—Miller presented his evidence on dental caries in 
book form in 1890. He did not believe that any specific microorganism was 
necessary to induce dental caries, for he states (p. 214 of his book), “We have 
been able to establish the fact that all microorganisms of the human mouth 
which possess the power of exacting an acid fermentation of foods may take 
part in producing the first stage of caries; also, that all possessing a peptoniz- 
ing or digestive action upon albuminous substances may take part in the 
second stage; and, finally, that all those possessing both properties at the same 
time may take part in the production of both stages.” Thus Miller was quite 
definite in his belief that dental caries was caused by no specific micro- 
organism. Of course it must be remembered that bacteriology was in its in- 
fancy at this time and investigators were hampered by lack of knowledge con- 
cerning cultural technique and nutritional requirements of mouth micro- 
organisms, so without doubt Miller was unable to cultivate a number of the 
oral bacterial flora. 

The trend of bacteriologic investigation since Miller’s time has been to 
determine which bacteria or group of bacteria plays the role of incitant in the 
production of dental caries. During the past quarter century much investiga- 
tion has been done upon the lactobacilli and their relationship to dental caries. 
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The major portion of this study has been performed by the Michigan Univer- 
sity group, under the guidance of Dr. Bunting, who reported that: 

1. Hundreds of tests of caries-susceptible individuals indicate that lacto- 
bacilli are present in their saliva in nearly 90 per cent of instances, 
generally in large numbers. 

2. The mouths of caries-immune individuals, with an exception here and 
there, are free of lactobacilli or, if they are present, their number is 
relatively few. 

3. Implantation of cultures of lactobacilli into the mouths of caries- 
immune individuals results most frequently in failure. 

4. An inerease in the number of lactobacilli in the mouth, if persistent, 
is an indication that dental caries will occur in the near future. 

5. The use of carbohydrate in the diet is a factor in controlling the lacto- 
bacilli population. Removal of sugar from the diet of caries-suscep- 
tible individuals will result in a decrease in dental caries and also in a 
marked reduction in lactobacilli. The addition of sugar to a basic diet 
will result in an increase in the dental caries index, as well as an in- 
crease in the number of lactobacilli. 

Rosebury and Stephan, among other investigators, have shown that 
strains of lactobacilli can produce an acidity below pH 4.0 from the fermenta- 
tion of carbohydrates, definitely enough to cause dissolution of enamel. 

Clapper, Downs, and Heatherman examined 197 children, inhabitants of 
a locality in which there was present 1 p.p.m. of fluoride in the drinking water 
and 186 children from a no-fluoride area for the presence of dental caries and 
also the number and type of lactobacilli present in specimens of their saliva. 
Three types of lactobacilli according to pH production in broth, and fermenta- 
tive characteristics with salicin, manitol, raffinose, and rhamnose were iso- 
lated. The rhamnose fermenting lactobacilli (Type I) were present in higher 
numbers in those children having the greater number of cavities. Children 
with low counts had a higher dental seore if Type I lactobacilli were present. 
The children who imbibed water containing fluoride had higher dental scores 
when the counts showed the presence of 10,000 or more, Type I lactobacilli. 
Clapper, Downs, and Heatherman conclude that Type I lactobacilli are effec- 
tive in small numbers in producing caries if no fluoride is consumed, but in the 
presence of the fluoride many of the Type I bacilli are required. 

While the foregoing facts place great importance on the lactobacilli in the 
production of dental decay, other evidence is at hand which indicates that 
different mouth microorganisms can produce, through carbohydrate fermenta- 
tion, sufficient acid to decaleify enamel. 

Bibby has estimated by means of stained preparations of material collected 
from earious teeth that (1) the bacterial flora varies in different cavities, and 
(2) even varies in the same cavity from time to time. He found 80 per cent 
of the bacterial population of tooth cavities to be cocci, mainly streptococci, 
and that bacillary forms identified as lactobacilli presented only 2 to 3 per 
cent of the total flora. Bibby therefore concludes that the lactobacilli are not 
the only active bacterial cause, but that this disease may result from the 
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activities of other microorganisms. Streptococci, represented by Str. salvarius, 
Str. fecalis, and Str. lactus, can produce sufficient acid to cause decalcification of 
enamel. Some of the acidurie streptococci have produced in vitro cultivation, 
he claims, 50 per cent more acid in a period of twenty-four hours than lacto- 
bacilli, and dissolved proportionately more enamel. 

Harrison states that there is good evidence that both streptococci and 
lactobacilli are associated with dental caries since (1) both occur in con- 
siderable numbers in and on the lesion; (2) both produce sufficient acid in 
vitro to cause decalcification of the tooth; (3) both are found in situ in areas 
where the degree of acidity occurs after carbohydrate is applied. Studies 
of rat caries indicate that the predominant microorganism of the advanced 
carious lesion was the streptococcus, and that the lactobacilli were associated 
with the earlier lesion of the enamel. In children he observed that lactobacilli 
was the only organism that appeared more and more frequently in the weeks 
preceding the clinical appearance of dental caries which would seem to be 
presumptive evidence that the lactobacilli play a role in the initiation of 
dental caries. 

Burnett and Scherp more recently have studied the bacterial flora of the 
advancing front of the carious lesion. They find that three groups of bacteria 
may be isolated regularly from the dentinal depths of the carious lesions, 
namely, lactobacilli, streptococci, and actinomyces. More than 90 per cent of 
the microorganisms isolated were gram-positive cocci. Actinomyces acted 
upon decalcified dentine to produce a dark brown pigment resembling that 
often seen in natural caries. 

Stephan and Hemmens have shown that such microbial types as a 
diptheroid, a streptococcus, a staphylococeus, a neisseria, a yeast, and an 
actinomyees ean produce in a suitable medium containing carbohydrate an 
acidity of pH 5.0 or lower, a concentration sufficient to deealeify enamel. 

Appleton concludes that “any acidogenie and acidurie species, if able to 
maintain itself in considerable numbers in the micro-environment of the plaque 
and eavity, would seem capable of being the decaleifying agent in dental 
caries.” 

Thus the coneept of Miller that no specific microorganism was the in- 
citant of caries, still is acceptable in the light of present-day findings. 

Proteolytic Hypothesis.—F'risbie, Nuckolls, and Saunders were able, by a 
modification of the Bodecker acid celloidin technique, to demonstrate the 
existence of an organic matrix in the enamel. They maintain that the initial 
caries lesion is associated with the formation of the dental plaque, the break- 
down of the euticle, and exposure of the enamel rods and interrod substance. 
This they agree may be the result of the acid action. However, in their 
opinion proteolysis of the enamel organic matrix frees the less soluble basic 
tricalcium phosphate from its organic bond, thus favoring its solution by the 
products of the acidogenic bacteria. 

Gottlieb stated that the carious lesion of the enamel could develop in two 


ways. First the lamellae could be invaded by proteolytic bacteria which in 


destroying its organie substance produced a yellow pigment; the possibility of 
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any preparing action by acid, he stated, was out of the question. (According 
to Sognnaes, lamellae are rarely found in unerupted teeth as compared to the 
number observed in erupted teeth. He is of the opinion, therefore, that 
lamellae are not developmental defects but originate from cracks of the enamel 
formed by stress of mastication or trauma induced by grinding, cavity forma- 
tion, or caries. The source of the organic content of the lamellae is probably 
the saliva.) The second route by which the carious lesion occurred was by way 
of the prism sheaths. Gottlieb admitted that acid could form the spearhead 
of such invasion, yet since invariably yellow pigment accompanied the progress 
of the lesion, it was probable that the activity of proteolytic microorganisms 
facilitated the penetration of the acid producers. 

Bacteriologic evidence supporting the proteolytic concept is limited. Pincus 
reports that he has produced in extracted teeth lesions of dental caries. The 
teeth were maintained at pH 7.2 in a chopped meat broth which was inoculated 
with a microorganism, Micrococcus gazogenes, isolated from the mouth and 
possessing strong proteolytic powers. Crawford claims to have produced 
lesions in extracted teeth kept for several months in tryptose phophate broth, 
inoculated with Staphylococcus aureus. He also states that the yellow pig- 
mentation described by Gottlieb as characteristic of carious lesions was ob- 
served. 

Matthews, Atkinson, Saunsbury, and Clegg placed sterilized nonearious 
teeth in broth cultures of a coagulase-producing Staphylococcus aureus. The 
cultures were renewed every two days for a period of fifteen days to two 
months. No evidence of tooth decay appeared in any of their specimens. 
They were unable to recover the Staphylococcus aureus from early carious 
lesions, and in only one instance from 9 moderate to advanced lesions, even 
though a sensitive selection medium for the growth of Staphylococcus aureus 
was employed. 

The yellow-brown color which is associated with the dental caries lesion 
was, in the opinion of Gottlieb, caused by the proteolytic activity of micro- 
organisms inducing change in the proteins of the organic matrix. However, 
in the past several years the investigations of Dreisen and Spies have demon- 
strated that nonecarious human tooth crowns become pigmented when ex- 
posed to the degradation products of carbohydrates. They state that the fer- 
mentation of glucose by the lactobacillus alone or in combination with strepto- 
cocci or staphylococci produces degradation products which can in a highly 
acid medium react directly with enamel and dentinal proteins to produce a 
pigment which resembles chemically and physically its naturally occurring 
counterpart. 

Two other hypotheses of recent vintage may be mentioned with the under- 
standing that neither have received corroboration. Pincus now claims dentine 
protein contains a polysaccharide combined with organically bound sulfate. 
Bacteria containing the enzyme sulfatase, he states, liberate this sulfate in the 
form of sulfurie acid which will combine with calcium to form calcium sulfate. 
Bacterial proteolytic enzymes, according to Atkinson and Matthews, liberate 
aspartic and glutamic acid from dentine. These acids cause dissolution of the 
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mineral content of the dentine, thereby freeing more protein, which in turn is 
acted upon, liberating more acid. 

Burnett informed Parfitt that he had isolated over 80 microorganisms 
from the oral cavity which, according to their reactions on suitable media, in- 
dicated that they were proteolytic. However, none of them were successful 
in decomposing either enamel or dentine unless both tissues were first com- 
pletely decalcified. Evans and Prophet have demonstrated that proteolytic 
enzymes of microorganisms are unable to act upon the organic portion of 
dentine unless it is first decalcified. They found that various spore-bearing 
anaerobic bacilli, Cl. welchii, Cl. histolyticum, Cl. sporogenes, and Cl. bifer- 
mentans, all possessed proteolytic enzymes which destroyed the decalcified 
dentine. Among aerobes tested only some bacilli, B. subtilis, B. mycoides, B. 
cereus, B. megatherium, and B. antracis, were found to proteolyse the decalcified 
dentine. These bacilli were not as active as the clostridia. Proteolysis and 
decalcification both occurred between pH 6.0 and pH 6.8, whereas at pH 4.0 
to 5.6 decalcification only oceurred, and at pH 7.0 to 8.0 dises of natural 
dentine were unchanged. Evans and Prophet conclude that if proteolytic 
enzymes are involved in dental caries, then, to be effective, their action on 
dentine must be preceded by or be at least simultaneous with the process of 
decalcification. The decalcification process therefore is of primary importance. 

Recently Hartles and MeDonald were able to isolate the Clostridium 
welchii from freshly extracted teeth either carious or noncarious and free from 
paradental disease. It was found in 146 instances of 252 earious teeth 
examined, an incidence of 58 per cent. Five sound teeth of 48 examined also 
gave growth of Cl. welchii, an incidence of 10 per cent. Cl. welchii, they claim, 
not only produces a high concentration of acid from carbohydrates, but also 
disintegrates the collagen matrix of the decalcified dentine. 

The evidence, thus, it seems, favors the acidogenic theory of dental decay 
and supports Miller’s chemoparasitic hypothesis. In the light of Engel’s 
finding of the effect of acid on the glycoprotein of the enamel organic matrix, 
the presence, according to Fosdick, of hydroxy-apatite crystals in the inter- 
prismatie substance also affected by acid, the observations of Evans and 
Prophet that proteolysis of dentine occurs only after the dentine is decal- 
cified, lends further support to the acids produced by bacterial enzymes as the 
primary factor in dental caries. 


The Dental Plaque 


The means by which microorganisms are confined to the tooth surface is 
still a controversial matter. The concept of a bacterial film or plaque is not 
of recent origin. It was described by Williams, in 1897, and in articles during 
the next several years he submitted excellent photographs of the plaque as 
well as some of its microbial inhabitants. 

Any new concept is always assailed by erities, and, since in Williams’ time 
bacteriology was still in its infaney, the promulgation of the idea that micro- 
organisms were held fast to the tooth by a film or plaque drew its share of 
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condemnation. In answer to the criticism of Dr. Truman, Editor of the 
International Dental Journal, Williams wrote: “I have suggested what must 
be in the nature of a self-evident fact to any ordinary mind, that the acid 
produced beneath a thick feltlike mass of microorganisms, where it is not 
likely to be much diluted and where it is free to exert a full undisturbed 
action upon enamel must be, in the nature of things, more effective in destroy- 
ing tissue than the same acid would be if produced by bacteria floating about 
the mouth.” 

An adherent of Williams’ concept was Black, who was of the opinion that 
certain microorganisms had the ability to form gelatin which tended to glue 
them to the tooth. He had, as early as 1886, isolated from the mouth a 
streptococcus which, grown in a sugar peptone water, clotted the medium. 
This organism he claimed “has no power of itself to penetrate enamel or 
dentine and the acid must precede it continually. ... Growing against the 
side of the tooth it will often form gelatin and protect itself from removal.” 
It is interesting to note that today, one test for the differentiation of two 
strains of streptococci, the sanguis and the salivarius is their reactions in 5 
per cent sucrose broth; the former jellying or thickening the broth due to 
synthesis of dextran or levan from the sucrose while the latter produces no 
such change. Today it would seem that Black’s gelatin or glue was probably 
dextran or levan. 

Miller, 1902, agreed that plaques developed upon teeth, yet he was 
skeptical of their significance as a factor in the development of dental caries 
since he found them upon both earious and nonearious teeth. The film, he 
believed, might act in a protective capacity to prevent ingress of acids or 
foodstuffs to the tooth surface. Since films were found on dirty teeth and on 
surfaces of teeth where food stagnated and fermentation of the food produced 
acid, he was inclined to believe that such plaques should be viewed as co- 
incidental rather than a prime factor in tooth decay. 

Bibby reports that plaques may be divided into good and bad types. He 
has observed that teeth with brown plaques had only about half as much decay 
as those which lack this type of plaque. He states that bacterial plaques may 
be associated with immunity to caries or with increased liability, that the 
normal mouth favors a particular type of plaque, and that departures from 
this type result from variations in the nature of the oral secretions or food 
accumulating about the teeth. According to Bibby, the brown plaques from 
sound old teeth had a preponderance of thread forms in the deeper part 
making up a layer at right angles to the enamel surface and gram-negative 
cocci distributed irregularly in its outer part. The contents of such non- 
carious plaques differ from those plaques found on carious teeth in the absence 
of gram-positive cocci and bacilli. 

Plaque formation, according to Kirk (see Appleton), resulted from pre- 
cipitation of mucin caused by organic acids produced by the bacterial fermenta- 
tion of carbohydrates. The coagulum thus formed on the tooth surface soon 
became enmeshed with bacteria and food particles. 
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Rosebury doubts the significance of bacterial acids in plaque formation, 
since acid production capable of dissolving enamel causes precipitation of 
mucin into a floceulent nonadhesive form. He further mentions that no clear 
distinction has yet been drawn between the plaque as described by Black 
and Williams and which presumably is found only on carious enamel surfaces 
and the film of mucus accompanied by mouth bacteria, with which all exposed 
tooth surfaces are covered. Gottlieb claims that the tenacious plaque is not 
the cause of caries but that the plaque only becomes tenacious after caries has 
begun. The plaque adheres to the carious area by some of its contents 
anchoring into lamellae. 

Today it is common usage to employ the term plaque to designate a con- 
glomeration of bacteria adherent to a tooth surface which is not necessarily 
arious. 

Hanke maintains that the dental plaque consists of filamentous bacteria 
intermeshed in a matte-like structure, the interstices of which are more or less 
filled with bacteria and a few epithelial cells. The plaque, he states, is some- 
what similar to blotting paper in its ability to absorb liquids and maintain 
sugar and acid in contact with the enamel for long periods of time. Ennever, 
Robinson, and Kitchin were suecessful in isolating actinomyces from the 
bacterial plaque, but they doubt its significance in the caries relationship 
since actinomyces were also found in plaques from nonearious teeth. This 
microorganism, however, may be of significance in forming the structural 
frame of the plaque and also in the attachment of the plaque to the tooth 
surface. 

Hemmens, Blayney, Bradel, and Harrison report that a search for the 
bacterial agent or agents which may be responsible for the earliest stages of 
the carious process must be made among those microorganisms in or under 
the plaque. Examinations by microscopical and cultural methods were made 
of plaque material obtained from teeth prior as well as subsequent to the 
appearance of dental caries. Cultures of the plaques were found to contain at 
least twenty-seven varieties of microorganisms. These included streptococci, 
Neisseria, staphylococci, yeasts, diphtheroids, actinomyces, fusiform bacilli, 
and lactobacilli. The maximum incidence in which any microorganism was 
found in the earious period was eighty-six per one hundred plaques, this being 
the group of acidurie streptococci, and the incidence of the various components 
of this group ranged downward from fifty-three per one hundred to seventeen 
per one hundred plaques. The alpha streptococci, which they found in slightly 
more than half the plaques from carious surfaces, were encountered much more 
often (73 per cent) in the plaques from nonearious surfaces. The lactobacilli, 
which definitely increased in incidence throughout the period in which the 
lesions developed, were not isolated from more than 57 per cent of the plaques 
at any one time interval. Filamentous forms, actinomyeces and leptotrichia, 
were invariably seen in smears but frequently failed to grow in cultures of 
the plaques. The incidence curve for lactobacilli rose steadily from the forty- 
eighth week preceding clinical caries to the eighteenth week after caries was 


demonstrated. 
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The current opinion concerning dissolution of the calcium salts from 
enamel in the presence of saliva is that an acidity equivalent to pH 5.0 is re- 
quired. Such a concentration of acid is produced in the fermentation of car- 
bohydrates by the enzymes of various oral bacteria so that no specific micro- 
organism is essential in its production. Stephan determined by microchemical 
procedure the reaction of 211 dental plaques. These varied between pH 4.5 
and 7.0 with an average pH of 5.9. Material collected from 38 cavities 
possessed a pH of 4.6 to 6.2, with an average pH of 5.2. Stephan has also 
found that after rinsing the mouth with 2.5 Gm. of glucose, the pH of tooth 
surfaces dropped below 5.0 within five minutes, indicating the rapidity with 
which the enzymes of microorganisms ferment the sugar. With the ex- 
haustion of the sugar, the acidity becomes corrected toward neutral by the 
buffers of the saliva, the further metabolizing of the acid by other bacterial 
enzymes and the alkalinity of certain protein by-products produced through 
proteolysis. 

Rosebury and Karshan state that enamel at pH 3.5 is about five times as 
soluble as at pH 4.5. Rosebury has found that certain strains of lactobacilli are 
capable of inducing pH levels below 4 in buffered medium and approaching 
pH 3.0 when the buffing power diminishes. 

Stephan recently has attempted to simulate in vitro the environment of 
the bacterial plaque by using small amounts of carbohydrate substrate and 
large inocula of microorganisms. He found, when small amounts of glucose 
were used, various microorganisms (lactobacilli, diphtheroid, Neisseria, Sareina, 
streptococci, and actinomyces) could induce a rapid drop in pH within periods 
of a few minutes. However, some of these microorganisms consume the acid 
produced and thus a low pH level is not maintained. When large amounts of 
earbohydrate were added to the substrate, Stephan found that oral bacteria 
ean produce and maintain a low pH level, such as is associated with caries. 

Straélfors, in his monograph on dental plaques, concludes: (1) pH values 
low enough for the dissolution of calcium salts develop in the plaque in spite 
of neutral reaction of the saliva streaming immediately over it; (2) if acid 
is produced rapidly in the plaque, the acid cannot diffuse to the saliva to 
a sufficient extent but will accumulate in its inner parts neighboring the 
tooth; (3) among a variety of microorganisms isolated from plaques, the 
highest rates of acid were produced by streptococci and lactobacilli, and this 
rate was proportional to their numbers; (4) the concentration of bacteria in 
the plaque was greater than in the saliva, with cocci as the predominating 
organism; (5) following a glucose rinse the pH change in the saliva was small 
as compared to the pH change in the plaque due possibly to the low con- 
centration of bacteria in the saliva; (6) in vitro tests, saliva specimens re- 
quired a period of several hours to reach the same pH which occurred in the 
plaque in ten to fifteen minutes. 

The buffering capacity of the plaque, Fosdick writes, explains why man 
did not develop widespread dental caries until refined sugar became available. 
Dilute sugars and acids do not penetrate the plaque to the tooth surface; con- 
centrated sugars due to their tremendous diffusion pressures penetrate the 
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plaque to the tooth surface. Fosdick states, “No natural fruit juices or foods 
other than honey are capable of developing these tremendous pressures and 
these pressures were not possible until refined sugar was available. ... In 
view of the excellent buffering capacity the plaque may be regarded as natures 
protection against acid foods and fruit juices.” 

Ennever has isolated from nonearious plaques a coceus, Micrococcus 
lactilyticus, which utilizes lactate, an end product of acidogenie bacteria. The 
possibility of this microorganism as a favorable influence in the control of dental 
earies is under further investigation. 

Thus our knowledge in regard to the dental plaque continues to expand. 
The plaque is a site for continued investigation since its varied microbie in- 
habitants and their enzyme systems are not completely known. Further, the 
minute size of plaque specimens obtainable for chemical and bacteriologie ex- 
aminations, as well as their constant exposure to salivary contamination, makes 
the interpretation of the results of such examinations still a problem. 


Carbohydrates 


A number of surveys of the teeth of primitive people indicate that they are 
much less susceptible to dental caries than their civilized brothers. Their 
diets as a rule contain little or no refined sugar. If they consume the civilized 
man’s diet, then their caries rate increases. Volker states that, in so far as he 
is aware, there is no evidence that diets devoid of fermentable carbohydrates 
are capable of producing tooth deeay in man or experimental animals. Schour 
and Massler examined the teeth of 3,905 persons of various ages in four cities 
in Italy during 1945. They found that the prevalence of caries was two to 
seven times lower than in the United States. The Italian diet is predominantly 
carbohydrate in character: spaghetti, macaroni, and bread. However, during 
the war years the use of refined sugar was severely restricted. Schour and 
Massler state their findings confirm others who claim that “many people may 
eat freely of starchy foods and yet remain relatively free from caries pro- 
vided the intake of refined sugar is low.” 

Toverud reported that in Norway during World War II there was a 
marked reduction (35 to 60 per cent) in decayed, missing, and filled teeth of 
children, aged 214 to 14 years. During this period there was a great reduction 
in consumption of refined sugar; while natural foodstuffs were increased in 
the diet. The daily use of sugar including that employed for canning pur- 
poses was only 37 Gm. per individual, whereas before the war it approximated 
90 Gm. With the end of the war and the return again to the prewar sugar 
level, an increase in caries again was noticeable. 

Afonsky, in a recent survey of dental caries in inhabitants of Central 
China which ineluded 1,650 females and 1,699 males in the age range of 12 to 
27 years, and in which over 95,000 teeth were examined, found that 71.6 per 
cent of these individuals had no active caries, missing teeth, or restored teeth. 
The diet was primarily crude polished rice and vegetables. Refined sugar, 
candy, and flour were almost entirely absent. Three meals and often only two 
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were consumed daily, with no eating between meals. Eighty-two per cent of 
the calories of this diet was obtained from carbohydrate, predominantly rice. 
Alfonsky agrees with the other investigators that it is not the amount of ear- 
bohydrate consumed but the type (mono- or disaccharides) which are easily 
fermented, that is so significant in the dental caries problem. 

Marks mentions that in Tasmania black currant syrup is used as a sub- 
stitute for orange juice for securing vitamin C. Popular brands of this syrup 
are processed with large quantities of refined sugar. Babies but a few weeks 
old love this mixture. Another practice to quiet crying babies is to give them 
a malt base “dummy” to mouth, which also contains a high concentration of 
refined sugar. These children have rampant caries, particularly of the 
anterior teeth. 

Volker has shown that some of the cereal starches contain antiamylases 
which are not destroyed by cooking and which inhibit in the mouth the action 
of amylase on such starches. Elvehjem has observed that the substitution of 
dextrin for half the sucrose in the purified diet fed cotton rats did not 
appreciably reduce the severity of caries, but when three-fourths of the 
sucrose was replaced with dextrin, the incidence of caries was reduced 30 
per cent. 

A new concept has been advanced by Fosdick to explain how concentrated 
refined sugars are a factor in the production of the carious lesion. Saliva and 
the pulp have an osmotic pressure of 6.3 to 6.8 atmospheres, respectively. 
Natural fruit juices have about the same osmotic pressure as the pulp; they 
therefore increase the pH on the outside of the plaque but do not diffuse to the 
tooth surface. On the other hand concentrated sugars due to their high osmotic 
pressure (34 per cent sucrose, 24.4 atmospheres) penetrate the plaque rapidly, 
and acids formed by microorganisms in the plaque readily reach the tooth sur- 
face and continue along the path of least resistance, the interprismatie sub- 
stance; erystals of hydroxy apatite contained therein are dissolved. Fosdick 
concludes, “Maybe that osmotie pressure is critical actuating force and after 
hole (in enamel) is large enough, sugar could penetrate under the influence of 
capillary attraction.” 

Some corroboration of Fosdick’s concept is found in the observations of 
several investigators. Turell showed that teeth after exposure for several 
hundred hours to an acid sugar solution, pH 4.0, osmotic pressure 36 atmos- 
pheres, developed carious lesions which simulated those produced naturally in 
their oral environment, in the formation of pigment, dispersion, and triangula- 
tion of the lesions. 

Berggren and Hedstrom placed copper bands about the canine teeth of 
dogs, cementing them at the cervical edge. Into the area between the tooth and 
band they placed tetanus toxin plus a sugar solution. The animals were kept 
under morphine to render them quiet. After twenty-four hours’ exposure, the 
pulps were removed, ground up with sterile sand and saline, and injected into 
4 mice, 2 of which had previously been given antitoxin. If symptoms of tetanus 
occurred in the 2 unprotected mice and not in the 2 which received tetanus 
antitoxin, this was accepted as evidence that the tetanus toxin had passed 
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through the enamel and dentine into the pulp. Berggren and Hedstrom found 
that glucose and fructose increased the penetration of tetanus toxin. 

The assuciation of refined carbohydrates and oral microorganisms in the 
development of dental caries is further elicited by animal investigations. Or- 
land reports that a study by the laboratories of the Universities of Notre Dame 
and Chieago is in progress in which rats maintained entirely bacteria free are 
reared upon a cariogenie diet. These rats have shown no carious lesions in their 
molars, whereas the control rats (oral bacteria present) on the same diet have 
developed a high percentage of dental caries. 

Kite, Shaw, and Sognnaes fed one group of 13 rats of a caries-susceptible 
strain a purified diet containing 73 per cent sugar, while a similar group were 
fed the same diet by means of a stomach tube, for a period of sixteen to twenty- 
five weeks. None of the 13 tube-fed rats developed carious lesions, while 12 of 
the 13 controls did. No carious lesions occurred in three desalivated tube-fed 
rats, while in four desalivated control rats fed normally tooth decay occurred. 

The evidence thus seems to place importance on two factors, the presence 
of refined sugars and of oral microorganisms to ferment them rapidly to acids. 
The absenee of the microorganisms or the substrate prevents the formation of 
acids which apparently are the primary factor in dental caries. 


Tooth Susceptibility to Dental Caries 


Our clinical experience indicates that some individuals’ teeth are more 
prone to develop dental caries than others. Indeed, we often observe that 
among children of the same family, one will have a number of carious lesions 
while another child is apparently free of dental decay. Both according to the 
mother are receiving the same diet. Again we note that husband and wife 
vary in their susceptibility to dental caries although both, more or less, con- 
sume the same foodstuffs. In the mouths of patients frequently we see that 
one of the adjoining teeth may develop a carious lesion on its proximal surface 
while the contacting proximal surface of its neighbor remains free. Now and 
then we find an individual whose teeth have no carious lesions, yet he partakes 
of a generous amount of carbohydrates. Such clinical observations lead one 
to speculate as to whether or not there are factors which may influence the 
susceptibility of teeth to decay when exposed to the acids formed by microbic 
fermentation of carbohydrates. 

soth Shaw and Sognnaes in separate articles have presented data which 
they believe indicate that the caries susceptibility of a tooth is markedly in- 
fluenced by faetors operating during the period of tooth development. Thus 
Sognnaes has observed from his rat-feeding experiments that (1) mother rats 
with teeth fully developed when placed on a eariogenic diet containing 73 
per cent sugar, even after periods of six to eight months’ exposure, have no 
observable decay; (2) offspring whose mother’s diet was changed from a 
natural stock diet to a purified diet containing 73 per cent sugar during the 
period of lactation, or ten days after birth and following weaning were con- 
tinued on this ecariogenic diet, had some dental caries; (3) siblings of the 
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above litter raised from conception through lactation on the cariogenic diet, 
and after weaning continued on the same diet, had a greater amount of decay. 
Experimental feeding of hamsters produced results similar to those described 
for rats. Elvehjem, from his observations with cotton rats, agrees that diet 
during the period of tooth development may have a considerable effect on 
resistance to caries. 

Both Sognnaes and Shaw have reviewed the unsuccessful attempts by 
other investigators to induce carious lesions in animals kept on diets contain- 
ing a high amount of sugar. They believe that the failure to induce decay was 
due to the fact that teeth of the animals used in these investigations were fully 
developed prior to the animals being placed on the cariogenic diet. 

Shaw, Elvehjem, and Phillips maintained 138 rhesus monkeys for three 
years on a purified diet plus 73 per cent of sugar. Carious lesions rarely 
developed in the deciduous teeth which had erupted before the animals were 
placed on this diet. The permanent teeth, particularly the second molars, 
which developed during the experimental period, became carious. After three 
years 80 per cent of the animals had some dental caries, but more often in the 
recently erupted teeth. In another investigation Shaw, in collaboration with 
Sognnaes, fed 13 rhesus monkeys an adequate purified diet plus 73 per cent of 
sugar for periods of twenty months to five years. Again it was noted that 
deciduous teeth which developed before the monkeys were placed on the 
above diet did not decay. The first permanent molars which were nearly fully 
developed prior to the start of the diet showed little decay. The third perma- 
nent molars, however, which have developed on the diet, are beginning to 
show carious lesions after a period of only one year’s exposure to the cario- 
genic diet. 

Sognnaes is of the opinion that the development period of tooth formation 
may conceal one of the secrets determining future caries susceptibility. He 
also suggests the earlier the change is made from natural diet to purified diet 
plus sugar the more numerous become the earious lesions. Thus the feeding of a 
eariogenic diet to the mother during gestation and lactation apparently in 
some unexplained manner affects the teeth of her offspring, making them more 
susceptible to dental decay when continued on this diet after weaning. 

Toverud believes that the marked reduction in dental caries in the teeth 
of the children of Norway during World War ITI was dependent on two factors: 
marked decrease in sugar consumption and increase in tooth resistance. 
Toverud states, “Children being under supervision and dietary control during 
foetal life and during the first year of life when the main mineralization of the 
teeth takes place have significantly less caries than children coming under the 
same regime after one year of age. The diet recommended was high in 
minerals and vitamins and low in sugar and sweets.” Shaw concludes, “These 
war time data point very strongly to the fact that important development 
factors, the exact nature of which is unknown, exist which dramatically in- 
fluence the susceptibility of teeth to dental caries.” 
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Summary 
The results of experimental investigations, epidemiologic surveys, and 
clinical observations indicate that at the present time our knowledge of the 
etiology of dental caries appears to favor the acidogenic hypothesis. Four 
factors have been discussed which apparently are significant in the dental 
caries problem; these are: (1) the enzymatie activities of members of the oral 
miecrobie flora, (2) the characteristics of the dental plaque, (3) the use of re- 


fined carbohydrates in the diet, and (4) variation in tooth susceptibility to 
dental caries due to unknown factors functioning during the developmental 
period. 
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INVESTIGATIVE TOOLS IN THE STUDY OF CALCIUM METABOLISM 
IN MAN: BALANCE STUDIES, THE CALCIUM TOLERANCE TEST, 
RADIOACTIVE CALCIUM, AND COMPLEXING AGENTS* 


ALBERT SCHILLING, M.D.,** AND DANIEL Lasz_Lo, M.D., New York, N. Y. 


M ORE than 99 per cent of the body calcium in man is present in bone and 
teeth. This concentration of calcium suggests the applicability of the 
study of this mineral in the investigation of the physiology and pathology of 
these structures. Despite the apparent durability of bone, there is a constant, 
metabolic flux even in normal adult tissue. A balance is achieved between 
mineral deposition and removal resulting in equilibrium. Under conditions of 
physiological stress, such as growth and aging, or under abnormal conditions 
such as immobilization, fractures, endocrine disorders, and tumors of the bone, 
this equilibrium is markedly disturbed. In some instances, the removal of 
minerals exceeds the deposition resulting in demineralization, while in other 
instances mineral deposition predominates. 

What are the laboratory aids commonly used to judge the state of bone 
metabolism? Some of these methods are roentgenograms, determination of 
serum calcium and phosphorus, serum alkaline phosphatase, and the estimation 
of urinary calcium excretion (Sulkowitch test). 

Roentgenograms of bones are indicators of the mineral content of bone 
as judged by the density in comparison with surrounding tissues. The 
valuable information obtained by x-rays is well known. However, some of the 
limitations of this method should be briefly mentioned. Considerable varia- 
tions from the normal are necessary in order to become apparent. When 
changes are apparent, the roentgenogram does not indicate in what period of 


time and in what manner these changes took place. 


Metabolic Balance Studies 


A more dynamic method to ascertain the state of bone is a metabolic 
study. By measuring the intake of minerals and the output in urine and feces, 
a balance is obtained. This balance indicates whether the accumulation of 
minerals (positive balance) or their loss (negative balance) is taking place. 

Using this method, the constant flux of minerals in bone has been demon- 
strated in immobilization of normal human subjects, resulting in negative e¢al- 
cium, phosphorus, and nitrogen balances.'’ Similar effects were seen following 
traumatic fracture. In osteoporosis of the aged, the slow rate of mineral loss 
has been demonstrated. It has been shown that this demineralization can be 
corrected by the judicious use of male and female sex hormone.* The regulat- 
ing effect of the parathyroid gland on mineral metabolism has been demon- 
strated by balance studies in cases of hyper- and hypoparathyroidism.* 
ro the Division of Neoplastic Diseases, Montefiore Hospital, New York, N. Y. 

*This study has been supported in part by a grant from the National Cancer Institute of 
the National Institutes of Health, United States Public Health Service, and in part by a Con- 
tract AT (-30-1)-880 with the United States Atomic Energy Commission. 

**Trainee, National Cancer Institute, United States Public Health Service, presently 


Damon Runyon Research Fellow, Medical Laboratories of the Collis P. Huntington Memorial 
Hospital of Harvard University at Massachusetts General Hospital. 
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This tool has been applied to the study of tumors in bone and of the effects 
of various therapeutic agents.’ Fig. 1 is an example of a metabolic study in a 
patient with carcinoma of the prostate that had spread widely to bone causing 
osteoblastic metastases. It has been shown® that successful palliation may 
be attained in this disease by the use of female sex hormones or castration. 
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Fig. 1.—Metabolic graph of a patient with prostatic carcinoma and osteoblastic metasta- 
ses. Effect of stilbestrol therapy. The heavy horizontal line at zero in the nitrogen, phos- 
phorus, and calcium balance graphs indicates the equilibrium between intake and output. In- 
take is charted from the zero line downward. Output is charted from the intake line upward 
toward the zero line. The lower hatched area represents fecal, and the hatched area above 
urinary excretion. The heavily shaded area above the zero line indicates negative balance; the 
dotted area below zero indicates positive balance. (From Schilling and Laszlo: J. Clin. In- 
vestigation 29: 918-924, 1950.) 


Fig. 1 illustrates that the administration of estrogen promptly resulted in a 
fall in urinary calcium, improvement in calcium balance, marked drop in 
serum acid phosphatase, and a temporary rise in serum alkaline phosphatase. 
These early metabolic changes preceded clinical improvement.*° 
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In contrast to the calcium retentive trait, Fig. 2 illustrates a case of in- 
creased mineral loss and hypercalcemia. The early recognition and treat- 
ment of the hyperealeemic syndrome is of great practical importance.’ In this 
case, the rapid demineralization by osteolytic metastases is evidenced by high 
urinary calcium excretion and markedly negative balance. The high serum 
calcium is evidence of the inability to excrete the excessive amounts of calcium 
liberated from bone. The normal serum alkaline phosphatase is evidence 
of the lack of bone repair to compensate for the rapid demineralization. 
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Fig. 2.—Metabolic data of patient with advanced breast carcinoma, osteolytic metastases, 
and hypercalcemia. (From Laszlo, Schulman, Bellin, Gottesman, and Schilling: J. A. M. A. 


148: 1027-1032, 1952.) 

Numerous metabolic studies have been performed in various states of 
bone activity in health and in disease. Fig. 3 schematically illustrates the 
three main patterns of calcium balance. On a low calcium diet, the normal 
adult is in a slightly negative calcium balance. Approximately two-thirds of 
the calcium is excreted via the bowel and one-third through the kidney. In 
eases of increased bone deposition such as growth, bone repair, hypopara- 
thyroidism, and osteoblastic metastases, the urinary calcium excretion is sub- 
normal and the balance positive, even on a low calcium intake. In eases of 
bone demineralization such as osteoporosis, immobilization, fractures, hyper- 
parathyroidism, and osteolytic metastases, the urinary calcium excretion is 
increased and the balance markedly negative. 

Thus it is evident that such studies reflect the over-all aspects of the 
skeletal state. Information is gained on the intake of calcium, its absorption, 
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excretion by kidney and intestine, and on the retention or loss of calcium by 
the body. However, it is also evident that it is a complicated and tedious 
task to obtain this information. 


Calcium Balances (Schematic) 
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Fig. 3. > representation of calcium balance in normal persons and in patients 
with osteoblastic and osteolytic metastases, (From Laszlo, Schulman, Bellin, Gottesman, and 
Schilling: J. A. M. A. 148: 1027-1032, 1952.) 

Calcium Tolerance Test 

Certain metabolic aberrations may be best demonstrated by measuring 
the response of a subject to a sudden load of a test substance. An example 
of this is the glucose tolerance test. 

Applying this principle to the study of bone metabolism a calcium toler- 
ance test was developed.’ In order to obviate variations of intestinal absorp- 
tion, the calcium test dose was administered intravenously. The test is per- 
formed as follows: <A low calcium diet is given for several days. The twenty- 
four hour urinary calcium exeretion on the day preceding the test is de- 
termined (spontaneous calcinuria). On the next morning, 50 ¢.c. of 10 per 
cent calcium gluconate in 500 ¢.c. of 5 per cent glucose in water are given in- 
travenously at a constant rate in exactly four hours, in a fasting state, and 
the twenty-four hour urinary calcium excretion of this day is determined 
(induced calcinuria). On the third day, still on a low calcium diet, the twenty- 
four urinary calcium is also determined. 

By subtracting the spontaneous calcinuria from the induced calcinuria, the 
excess calcinuria is obtained. The proportion of the excess calcinuria to the 





TABLE I, RESULTS OF THE CALCIUM TOLERANCE TEST IN GROUPS OF NORMALS, PATIENTS WITH 
CALCIUM RETENTION, AND PATIENTS With DEMINERALIZATION 
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amount of the test dose represents the fraction of the test dose excreted, the 
remaining fraction the calcium retained in the body. 

This caleium tolerance test has been applied in 60 persons, among them 
normals and patients with various bone diseases. 

As illustrated in Table I, the values obtained may be divided into three 
groups representing the response of normals, of patients with bone disease 
and calcium retention, and those with bone disease and demineralization. The 
parallelism of results in the calcium tolerance test with those in standard 
metabolic studies is illustrated in Fig. 4. This figure represents the response 
of a patient to estrogen therapy who has carcinoma of the prostate and bone 
metastases. 
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Fig. 4.—Urinary calcium excretions en a low calcium diet (bar graph) and following 
intravenous calcium infusion (curve) in a patient with osteoblastic metastases secondary to 
prostatic carcinoma. Study 1 was performed during an estrogenic-induced remission. Study 
2 was performed during relapse following estrogen withdrawal. (From Schilling and Laszlo: 
Proc. Soc. Exper. Biol. & Med. 78: 286, 1951.) 

On the basis of extensive experience with the calcium tolerance test, it 
appears that it is a sensitive indicator of the state of bone metabolism com- 
parable to the standard metabolic study. Furthermore, it has the advantage 
of simplicity, making a study of bone metabolism available to the standard 
hospital laboratory. 

In addition to the information obtained by the calcium tolerance test as 
outlined herein, more elaborate studies have been performed. By determining 
the urinary calcium and phosphorus excretions and the serum ecaleium and 
phosphorus levels at frequent intervals during the test, mechanisms of calcium 


and phosphorus homeostasis are being investigated. 


Radioactive Calcium 
Isotopic elements have been widely used in metabolic investigations. Be- 
cause of the chemical and biological similarity of the isotope to its element, it 
serves as a tag in such investigations. 
Radioactive calcium may be an important tool for the study of mineral 


metabolism in man. By injecting a tracer dose of Ca* intravenously, its dis- 
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appearance rate from the blood stream, its excretion in urine and stool, and 
its uptake in tissue may be followed without disturbing calcium homeostasis. 
Similarly, the fate of ingested calcium may be investigated by feeding a tracer 
of Ca**. Thus the site and rate of absorption may be determined. 

Because of the relatively long half-life (180 days) of Ca**, its use in 
human beings has been restricted to patients with a limited life expectancy. 
Quantities of Ca*® up to 1 pe per kilogram of body weight have been ad- 
ministered orally or intravenously to patients with advanced ecancer.® 

When such tracer doses were injected intravenously, blood samples were 
analyzed for Ca** at frequent intervals initially and later in intervals of 
several days to study the disappearance rate from the blood stream. Urine 
samples were analyzed for Ca** at frequent intervals initially, thereby determin- 
ing the speed of its appearance and the rate of exeretion. The quantity of exere- 
tion through the intestinal tract was determined by stool analysis. In several 
instances, tissues obtained at autopsy were analyzed for Ca*. In every in- 
stance, simultaneous analyses of stable calcium were done and thereby the 
specific activity determined, that is, the ratio of Ca*® to stable calcium. 

At present, only limited experience with the use of Ca*® is available in 
man. From the data at hand, it is seen that the injected Ca** rapidly dis- 
appeared from the blood stream so that after several minutes only a fraction 
of the dose was present within the cireulation. After this initial rapid rate of 
disappearance, there is a slow steady decline of Ca* in the blood. Ca* is 
detected in the urine within minutes. In one ease, fourteen days after the ad- 
ministration of Ca**, 32 per cent of the dose had been exereted in urine (four- 
fifths of the excretion), 6.8 per cent in the stool (one-fifth of the excretion), 
and 0.9 per cent remained in the blood. Tissue samples showed the remaining 
60 per cent accounted for in bone and myeloma tumor in bone. No significant 
quantities of Ca*® were detected in other tissues. 

From the data on the rate of disappearance of Ca*® from the blood and 
the rate of excretion, calculations of turnover rates may be derived. The data 
thus far obtained indicate major differences in turnover rates in patients with 
a tendeney toward mineral deposition and those with demineralization. 


Complexing Agents 


Metallic ions form complexes with certain chemical agents and thereby 
their chemical and biological behavior is altered. For example, if the ionized 
serum calcium is bound in such a complex, it is unavailable to tissue resulting 
in tetany. Ethylenediamine tetra-acetic acid (EDTA) forms a strong complex 
with calcium in the pH range of the body. EDTA appears to be metabolically 
inert and is excreted rapidly by the kidneys.?° When injected rapidly into 
animals or man, it lowers the ionized serum calcium and thus causes tetany." 
If EDTA is injected slowly, no clinical side reactions are manifest. Tetany 
does not oceur because the ionized serum calcium which is bound to the 
slowly injected EDTA is readily and promptly replaced by calcium ions from 
the bone.1? Therefore, an investigative tool is available to study experimental 
demineralization and its replenishment in man. This is illustrated in an 
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example (Fig. 5). The urinary calcium was determined in 6-hour samples for 
twenty-four hours preceding the infusion. On the following day the com- 
plexing agent was infused slowly; markedly increased calcinuria was noted 
during the six hours of the infusion, while the maximum excretion occurred 
in the six hours following the infusion. Eighteen hours later, the caleinuria 
returned to a level somewhat below the preinfusion value. No lowering of the 
serum calcium was noted. 

It was previously mentioned that EDTA forms complexes with metallic 
ions; its ability to complex calcium was just discussed. It is known that this 
agent exchanges the metal with others of higher affinity. For instance, the 
affinity of this agent to lead is stronger than to calcium and consequently the 
infusion of the saturated complex of Ca-EDTA forces the excretion of lead as 
Pb-EDTA. This exchange of metals is of great theoretical and possibly also of 
practical importance, for instance, in the treatment of poisoning with stable 
or radioactive metals lodged in bone. 

CALCIUM EXCRETIONS BEFORE, DURING AND AFTER INTRAVENOUS 
INFUSION OF DI-SODIUM EDTA 
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Fig. 5.—Calcium excretions before, during, and after intravenous infusion of Di-sodium EDTA. 


(From Spencer, Vankinscott, Lewin, and Laszlo: J. Clin. Investigation, December, 1952.) 


The excretion of the ealeitum-EDTA complex was studied in man.” 
Prompt and marked excess ecaleinuria followed such infusions; the feces con- 
tained no excess calcium. Furthermore, with the aid of Ca** it was shown that 
part of this excess ealeium was indeed derived from the exchange of the Ca 
bound to EDTA for the caleium of the bone. Radiocaleium was injected and the 
urinary exeretion of radiocalecium was measured for several weeks. After the Ca* 
excretion became stabilized, Ca-EDTA was infused resulting in a marked 
rise of radioealcium excretion during and following this infusion.* The forced 
excretion of other radioactive elements deposited in bone which have a higher 
affinity to the Ca-EDTA than calcium has also been demonstrated.** There- 
fore, it seems that such complexing agents are helpful investigative tools to 
study the rate of demineralization and the rate of exchange in man. They 
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may also be promising therapeutic tools to remove toxic metals, deposited in 
the bone. 
Conclusions 


The concentration of calcium in bone and teeth suggests the study of these 
structures by studying calcium metabolism in man. The investigative tools 
for such study have been briefly described. The information obtained from 
metabolic balance studies has been discussed, its tediousness stressed. The 
simplicity of the calcium tolerance test has been emphasized; it provides in- 
formation comparable to metabolic balance studies. The usefulness of radio- 
ealeium for the study of the turnover rate, rate of demineralization and 
exchange of calcium has been illustrated. The use of complexing agents for 
the investigation of the processes of demineralization and exchange has been 
pointed out; the therapeutic applicability of these agents for the removal of 
toxic substances deposited in bone has been discussed. 
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THE DENTAL STIGMATA OF PRENATAL SYPHILIS* 


Pror. Roper’ V. BRapLAw,** DuRHAM, ENGLAND 


|" [S nearly one hundred years since Hutchinson first described the abnormal 
permanent maxillary central incisor seen in prenatal syphilis, which bears 
his name. Later it was recognized that changes might also occur in the 
maxillary lateral incisors, canines, and first molars, as well as the corresponding 
mandibular teeth. Although, from time to time, deciduous teeth of unusual 
form were alleged to be due to syphilis, pathognomonic changes have not been 
demonstrated and it is generally accepted that only certain of the successional 
teeth are affected. 

The incidence of characteristic dental stigmata in patients with prenatal 
syphilis has been reported to be, in the case of maxillary central incisors, from 
less than 6 per cent to 28.5 per cent, mandibular incisors, 5 per cent, canines, 
4.5 per cent, and in first molars, from 3 per cent to 37 per cent. Sometimes 
one maxillary incisor is affected and the other is not; similarly from one to 
four of the first molars may be involved. Hutchinson’s triad is far less com- 
mon than has been supposed, occurring in less than 1 per cent. Changes in the 
maxillary incisors are seldom seen if there is gummatous perforation of the 
palate. 

The typical incisor is smaller than normal and its enamel may appear 
darker. The sides of the crown usually converge from the cervix to the in- 
eisal margin, which may or may not show a central notch. The tooth may 
appear thickened but its most striking feature is the rounding of the incisal 
angles (Fig. 1). Commonly the notch is crescentiec but occasionally it appears 
as a deep fissure or infolding on both labial and lingual aspects of the enamel 
(Figs. 2 and 3). Sometimes instead of a notch, very shallow depressions may 
be seen on both the incisive and lateral margins (Fig. 4). A minute tubercle 
of enamel may project from the center of the notch (Fig. 5) or there may be 
a thin web of dentine across it; both are soon worn away. The canine may 
show a circumferential groove near the point of the crown which is similarly 
lost from attrition, leaving a shallow notch. The anterior teeth are spaced 
and, because of failure of premaxillary development, there may be open-bite 
in about one-third of affected patients. The typical molar shows a constricted 
occlusal surface and rounded angles (Fig. 6); if it is seen before attrition or 
earies has occurred, it is surmounted by ill-formed cuspules which appear 
crowded together. As these are worn away the occlusal surface of the “mul- 
berry” or “bud” molar becomes flat and its exposed dentine yellow or brown 
(Fig. 7) as Moon described. It will be seen, therefore, that the changes which 
take place in the incisor, canine, and molar are comparable. 


*The First Herman L. Reiss Memorial Lecture delivered on Oct. 27, 1952, at the New 


York Academy of Medicine under the auspices of the New York Institute of Clinical Oral 


Pathology. 
**University of Durham. 
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| Changes in supernumerary teeth have not been previously recorded. Fig. 
| 8 shows the characteristic deformity in a supernumerary tooth which was em- 
bedded between the roots of two Hutchinsonian central incisors. 

The abnormal tooth form may be recognized on x-ray; radiographic 
diagnosis of the incisor deformity has been reported as early as the second 
year. Occasionally the developing tooth is so severely affected that it is ex- 
foliated; this has been mistaken for premature eruption or its absence at- 
tributed to anodontia. Grenz radiographs of sections of Hutchinsonian teeth 
show that they may be well calcified (Fig. 9) or there may be slight defects 
of calcification (Figs. 10 and 11). While sometimes they may be hypoplastic, 
a comparison of the previous Grenz radiographs with Fig. 12 from a hypo- 
plastic tooth shows that this is not necessarily the case. All, however, show 
a varying degree of irregularity of the amelodentinal junction beneath the 








Syphilis 


first formed enamel. 

Ground sections may show a thin layer of badly formed enamel at the 
base of the notch (Fig. 13) which may be so tenuous as to be hardly recog- 
nizable. This and the underlying dentine may be soon worn away and 
secondary dentine exposed (Fig. 14) ; not infrequently caries occurs. In other 
notched teeth there is a breach in the enamel and the dentine is exposed from 
the first (Fig. 15) while in unnotched teeth there may be a marked irregularity 


of the enamel which is not clinically evident (Fig. 16) or failure of amelc- 
Whatever the clinical appearance, 
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characteristic 


genesis at the incisal margin (Fig. 17). 





| however, the outstanding feature is, as seen in the Grenz radiographs, a 
Be | characteristic disturbance of the amelodentinal junction (Fig. 18). The 
Hy enamel is often pigmented (Fig. 19) and on occasion shows a curious laminar 
é structure (Fig. 20) or a fibrillar appearance (Fig. 21), but this is exceptional ; 


the hypoplastic dentine with enclavements (Fig. 22) which was described by 
Boyle (1932) is not uncommon. 

Histologic examination of the jaws of infants with prenatal syphilis has 
been reported by previous workers to show inflammatory changes in and about 
the tooth germ (Pfluger, 1936), perivascular infiltration and endarteritis of 
the follicular vessels (Boyle, 1932), degenerative changes in the enamel 

epithelium and odontoblasts (Boyle, 1932; Pfluger, 1936; Burket, 1937), endo- 
thelial changes and perivascular infiltration in the dentine papilla (Burket, 
1937), and failure of development of the mesenchymal element (Karnosh, 
1940). Although some workers have stated that Treponema pallida were 


tooth 


a, 
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ipernumerary 











aa present in the developing teeth, this has been a subject of controversy. Bauer 
wa (1931, 1934), who found them in large numbers throughout the tooth germ, 
=i even when there were scarcely any in the bone marrow or periosteum, re- 


ported that they might show regressive changes in both size and shape. 

A number of theories have been advanced to explain how the dental mal- 
formations occur. The oldest of these is that it is due to deficient calcifica- 
tion, possibly from endocrine dysfunction. This is not surprising, for the de- 
formities were wrongly thought always to be symmetrical and necessarily the 
result of a generalized cause, and the distinction between the dental effects of 
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_ Fig. 9.—Grenz radiograph of well-calcified incisor in prenatal syphilis showing irregu- 
larity of the amelodentinal junction under the first formed enamel. There is a carious cavity 
in the dentine cervically. 

Fig. 10.—Grenz radiograph of incisor in prenatal syphilis showing very slightly defective 
calcification and irregular amelodentinal junction under the first formed enamel. 
_ Fig. 11.—Grenz radiograph of incisor in prenatal syphilis showing slightly defective 
calcification and irregular amelodentinal junction under the first formed enamel. 
Fig. 12.—Grenz radiograph of hypoplastic incisor. 
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Fig. 13 Ground section of Hutchinsonian incisor showing thin layer of badly formed 
enamel at the base of the incisive notch. 

Fig. 14.—Ground section showing attrition of incisive notch in Hutchinsonian incisor 
exposing secondary dentine. 

ig. 15.—Ground section of Hutchinsonian incisor showing dentine at the base of incisive 
notch and marked abnormality of the amelodentinal junction. 

Fig. 16.—Ground section showing gross abnormality of the enamel of an unnotched per- 
manent maxillary central incisor in prenatal syphilis. 

Fig. 17.—Ground section showing failure of amelogenesis at the incisal margin of an 
unnotched permanent maxillary central incisor in prenatal syphilis. 

Fig. 18.—Ground section showing gross abnormality of amelodentinal junction in pre- 
natal syphilis. 
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prenatal syphilis and hypoplasia was insufficiently appreciated; indeed, 
Hutchinson at first attributed the dental stigmata to mercurial stomatitis. But 
the typical tooth, as we have seen, may show no hypoplasia of either enamel 
or dentine, and there is no evidence at all that calcium and phosphorus me- 
tabolism, or the function of the endocrine glands, is abnormal. 





Fig. 19.—Ground section showing pigmented enamel and gross abnormality of the amelo- 
dentinal junction and dentine in prenatal syphilis. 

Fig. 20.—Ground section showing laminar structure of enamel in prenatal syphilis. 

Fig. 21.—Ground section showing abnormality of the enamel, which has a “fibrillar” 
structure, in prenatal syphilis. 

Fig. 22.—Decalcified section showing hypoplastic dentine with pyknotic enclavements in 
prenatal syphilis. Stained with hematoxylin and eosin. 


Another view is that the abnormalities are due to compression either from 
the abnormal development of the premaxilla (Busche and Langer, 1925), which 
would not account for either the changes in the molars or the mandibular 
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teeth, from inflammatory changes around the tooth germ with retarded re- 
sorption of the erypt (Pfluger, 1936), or the pressure of extremely dense 
fibrous granulation tissue (Bauer, 1944), which would not explain the uni- 
formity of the abnormality or why it is confined to the crown. 





Fig. 23.—Treponema pallida in and around blood vessel of dental follicle of developing 
tooth germ in prenatal syphilis. 

Fig. 24.—Treponema pallida in wall of vessel of dental follicle of developing tooth germ 
in prenatal syphilis. Stained by Steiner's silver technique. 

Fig. 25.—Treponema pallida in the dentine papilla of developing tooth germ in prenatal 
syphilis. Stained by Steiner's silver technique. 

Fig. 26.—Treponema pallida in dentine of developing tooth germ in prenatal syphilis. 
Stained by Steiner's silver technique. 


Others have thought that the vascular supply might be responsible. One 
theory (Cruickshank, 1936) is that the midline of the tooth is avascular as the 
result of changes in the vessels, while another (Schour, 1940) is that, on the 
contrary, the blood supply is especially rich in the region of the growth center 
of the tooth germ and consequently Treponema or toxins might be more active 
there. In fact, however, the whole of the affected tooth germ and the sur- 
rounding tissue shows marked hyperemia. 

None of these theories really explains how the deformity is produced or 
why only certain permanent teeth may be affected. The customary explana- 
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tion that the deciduous teeth are not involved because if the fetus is infected 
early, abortion necessarily follows, is unacceptable. The clue to the develop- 
ment of the malformation is the abnormality, first recorded by Sprawson 
(1931), of the amelodentinal junction, which is the blueprint of the form 
which the tooth is to take. The diminished growth of the dentinal papilla, de- 
scribed by Karnosh (1926), could account for a reduction in the size of the 
tooth but not in a change of form. 





Fig. 27.—Endarteritis of blood vessel in dentine papilla of developing tooth germ in 
prenatal syphilis. Stained hematoxylin and eosin. 

Fig. 28.—Marked changes in blood vessel of dental follicle of developing tooth germ in 
prenatal syphilis. Stained hematoxylin and eosin. 





Fig. 29.—Edema and inflammatory infiltration of dental follicle with hyperplasia of ex- 
ternal enamel epithelium in developing tooth germ in prenatal syphilis. Stained hematoxylin 
and eosin. 

Fig. 30.—Hyperplasia of enamel epithelium with deformity of the amelodentinal junction 
in developing tooth germ of Hutchinsonian incisor. Stained hematoxylin and eosin. 

Theoretical considerations support the hypothesis that the tooth germs 
are affected before calcification begins. Those of the affected teeth develop 
approximately between the fourth and sixth months in utero, which is exactly 
the time when placental changes permit fetal infection to take place. T'rep- 
onema pallida have not been recorded in a fetus of less than 16 to 18 weeks. 
If the cause of the dental stigmata was a disturbance of the dental formative 
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cells before calcification took place, it would at once explain why the de- 
ciduous teeth are unaffected, for their tooth germs are fully differentiated by 
the tenth week of uterine life, and why many who have had early florid mani- 
festations of prenatal syphilis have no dental abnormalities. 


Developing tooth germ of a Hutchinsonian incisor showing the deformity of the 
dentine papilla which ultimately results in the incisive notch. The ameloblasts in the area 
corresponding to the future incisal angles have reformed in a way which explains the charac- 
teristic rounding. At the lateral margins the line of ameloblasts shows sinuosity. Stained 
hematoxylin and eosin. 

Fig. 32.—Developing tooth germ of Hutchinsonian incisor showing increased sinuosity 
of the ameloblasts. Stained hematoxylin and eosin. 


Fig. 31. 


Fig. 33.—Higher magnification of sinuous arrangement of ameloblasts shown in Fig. 32. 
Fig. 34.—Degeneration of ameloblasts following hyperplasia in developing tooth germ of 
Degeneration of this type explains agenesis of enamel at the base of 


Hutchinsonian incisor. 
the incisive notch. Stained hematoxylin and eosin. 
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Histologic studies show that this theory is correct. Treponema pallida, 
stained by Steiner’s silver technique (1944), may be found throughout the 
developing tooth germ in prenatal syphilis. They may be seen in and around 





Fig. 35.—Further deposition of enamel corrects the sinuous contour of the first formed 
enamel so that the external outline becomes regular leaving an abnormal amelodentinal junc- 
tion to indicate what has occurred. The separation of the ameloblasts, enamel, and dentine in 
this section is an artifact. Stained hematoxylin and eosin. 

‘ig. 36.—Ground section of permanent maxillary central incisor in prenatal syphilis 
showing amorphous enamel filling in the original defects in the enamel. 

Fig. 37.—Dentine papilla of developing tooth germ in prenatal syphilis. An area of 
exudate separating the odontoblasts from the predentine is seen toward the top of the field. 
There is hypoplasia of the dentine which shows enclavements. Stained hematoxylin and eosin. 

Fig. 38.—Dentine papilla of developing tooth germ in prenatal syphilis showing exudate 
osperaiian the odontoblasts from the dentine. The exudate contains numerous degenerate 
plasmocytes which are not recognizable in the illustration. Stained hematoxylin and eosin. 
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the follicular blood vessels (Fig. 23) and in their walls (Fig. 24), in the 
dentine papilla (Fig. 25) and in the dentine (Fig. 26). 

The changes in the walls of the vessels of the dental follicle and dental 
papilla become increasingly marked (Figs. 27 and 28) and perivascular in- 
filtration and edema of the follicle are observed, followed by hyperplasia of 
the external enamel epithelium (Fig. 29). In the next stage there is prolifera- 
tion of the stratum intermedium and ameloblasts which bulge into the dentine 


40 





in prenatal syphilis. 


‘ig. 39.—Degeneration of odontoblasts in developing tooth germ 
Stained hematoxylin and eosin. 

Fig. 40.—Edema and degeneration of the dentine papilla in a developing tooth germ in 
prenatal syphilis. Stained hematoxylin and eosin. 
papilla (Fig. 30), thus producing the characteristic notch. Degeneration of 
the central ameloblasts may then take place when no enamel will be formed 


at the center of the notch; a similar degeneration at what should become the 


angles of the incisor accounts for their subsequent rounding. At the lateral 
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borders, the line of ameloblasts becomes sinuous (Fig. 31), later to an in- 
creasing extent (Figs. 32 and 33). Why the proliferating ameloblasts at the 
center should form a simple curve while those at the sides form a sinuous line 
is not known. Possibly it is due to the increase of growth pressure in the 
developing mesenchyme of the dental papilla. It is the derangement of the 
ameloblasts which produces the irregular amelodentinal junction to which 
reference has been made. Although some of the ameloblasts are completely 
lost (Fig. 34), there is evidence that they may recover or be replaced, the first 
irregularities in the amelodentinal junction being filled in (Fig. 35); some- 
times large defects in the later formed enamel of the crown become filled with 
amorphous enamel (Fig. 36). The changes in the dentine papilla are less 
striking. Hyperemia and cellular infiltration are commonly observed, and a 
varying amount of exudate, which may contain numerous plasmocytes, may 
separate the odontoblasts from the dentine (Figs. 37 and 38), or the odonto- 
blasts may show abnormal form (Fig. 39) and subsequently degeneration is 
seen throughout the dentine papilla (Fig. 40). 

It is possible that these inflammatory changes may ultimately result in 
the necrosis and exfoliation of the developing tooth. The changes that occur 
in the tooth germs of all the affected teeth are similar in character. The 
histologic evidence conforms to clinical observation. The way in which the 
dental stigmata of prenatal syphilis are produced is evident. 

















GIANT-CELL REPARATIVE GRANULOMA, TRAUMATIC BONE CYST, 
AND FIBROUS (FIBRO-OSSEOUS) DYSPLASIA OF THE JAWBONES 


Henry L. Jarre, M.D.,* New York, N. Y. 
IIS discussion of giant-cell reparative granuloma, traumatic bone eyst, 
and fibrous (fibro-osseous) dysplasia of the jawbones has two main pur- 
poses: (1) to deseribe and interpret these lesions as they appear in the jaw- 
bones; (2) to show their relations to lesions of a similar general character 
appearing in other parts of the skeleton. 


Giant-Cell Reparative Granuloma 


The lesion denoted here as ‘‘giant-cell reparative granuloma’’ of jaw- 
bones is a very challenging one from the point of view of interpretation. 
Commonly, this jaw lesion is interpreted as a giant-cell tumor, and, further- 
more, not held apart from the tumorous lesion, often aggressive, which is ob- 
served especially at the ends of long bones and which is appropriately called 
‘‘ojant-cell tumor of bone.’’ 

Actually, the jaw lesion in question only mimics the bona fide giant-cell 
tumor of bone, and it would probably be best to get away altogether from 
referring to it as a giant-cell tumor. Nor should it be denoted as the giant- 
cell variant of osteitis fibrosa, or as the osteitis fibrosa variant of giant-cell 
tumor.'® Dr. J. L. Bernier, of the Armed Forees Institute of Pathology, tells 
me that he gets out of the dilemma by referring to it as ‘‘the giant-cell lesion 
of jawbones.’’ The name ‘‘giant-cell reparative granuloma of jawbones”’ 
seems to have the advantage of conveying the more precise idea that the le- 
sion is not a neoplasm in the true sense, but represents instead a local repara- 
tive reaction. It is difficult to reconstruct mentally, on the basis of the mature 
lesion, the successive stages of the reparative, granulomatous process which 
has taken place. Ilowever, it seems clear that the giant cells observed in the 

Nlesional tissue bear a relation to the occurrence of hemorrhage, and are not 
elements in a tumorous proliferation, as they are in a bona fide giant-cell 
tumor of bone. 

Giant-cell reparative granuloma of jawbones is not a common lesion. It 
seems to be more common in female than in male patients. It occurs more 
often in the mandible than in the maxilla. Most often, the patients are be- 
tween 10 and 25 years of age. 

Roentgenographically, the lesion appears as a roundish or oval area of 
inereased radioluceney, which is sometimes faintly trabeculated (Fig. 1, A 
and B). It thins and expands, but does not perforate, the cortex of the affected 
jawbone. In general, the roentgenographie appearance of the lesion is thus 
rather nondescript and not such as, in itself, to permit a definitive preoperative 


diagnosis. 





Read before the monthly conference of the New York Institute of Clinical Oral Pathology, 
April 28, 1952 
*Director of Laboratories, Hospital for Joint Diseases. 
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a variable 


When the lesional area is entered, one finds that it eontains 
The histologic pattern pre- 


amount of soft, spongy, reddish, friable tissue. 
In a fairly loose, 


sented by the lesional tissue is a rather characteristic one. 
vascular stroma composed of small, spindle-shaped cells one notes a good deal 


A. 





B. 


Fig. 1.—A, Roentgenograph of a giant-cell reparative granuloma in the upper jaw of a 

The lesional area appears radiolucent, and the lesion has caused lateral displacement 
of the incisor teeth. B, Roentgenograph of a giant-cell reparative granuloma in the lower jaw 
of an adolescent. The lesional area, extending from the second premolar nearly to the median 
line, appears radiolucent. 


child. 


of hemorrhagic extravasation. The multinuclear giant cells present are sparse, 


small, and unevenly distributed, and often clumped in areas of hemorrhage. 
One will note also some microscopic fields of edema and even eystification. Be- 
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tween microscopic lobules of this lesional tissue, one may see, here and there, 
some delicate trabeculae of newly formed osteoid or bone (Fig. 2, A and B). 

Giant-cell reparative granuloma of jawbones is a benign lesion which yields 
readily to therapy. The therapeutic procedure of choice is curettage, after 





Fig. 2.—A, Photomicrograph (x25) of a tissue field from a giant-cell reparative granu- 
loma., Note that the giant cells are sparse, small, and unevenly distributed in an edematous 
roma. B, Photomicrograph (X25) of another tissue field from a giant-cell reparative granu- 
loma. Note again the sparse, unevenly distributed giant cells. The stroma is heavily permeated 
by red blood cells, though, of course, these cannot be clearly seen at this magnification. 
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which the lesion usually heals in. Occasionally, the curettage has to be repeated 
subsequently, but if a lesion which was thought to represent a giant-cell repara- 
tive granuloma has recurred, one must make sure that the patient is not suf- 
fering from hyperparathyroidism and that the jaw lesion in question does not 
represent an expression of that disease (see following). Cases of giant-cell 
reparative granuloma have also been found to yield to radiation therapy after 
the diagnosis had been established by biopsy.2 However, the results obtained 
through curettage of the lesion are usually so satisfactory that, in view of the 
benignity, it seems unnecessary to run such risks as radiation therapy, even in 
small doses, may entail. 

Now, for the sake of contrast, let us consider certain features of the bona 
fide giant-cell tumor of bone.’? That lesion rarely appears before the age of 
20, most of the patients being between 25 and 40 years of age. This age inci- 
dence is different from that for giant-cell reparative granuloma of jawbones, 
whose subjects, as noted, are mainly between 10 and 25 years of age. 

As already indicated, the principal site of giant-cell tumor of bone is an 
end of one or another long bone of a limb, and it is not unusual to encounter 
it in some other limb bone or in a trunk bone. Its occurrence in relation to the 
craniofacial skeleton is unusual, except that occasionally one encounters the 
lesion in a calvarium which is the site of Paget’s disease. Its occurrence in a 
jawbone is, in my experience, very rare. Indeed, I have seen only one ex- 
ample of it (in a mandible), and that was sent to me from another institution. 

Histologically, in a lesion representing true giant-cell tumor of bone, the 
lesional tissue shows large numbers of giant cells distributed more or less 
evenly throughout the tissue fields, and these giant cells are set in a rather 
cellular stroma of spindle-shaped or polyhedral cells. Furthermore, this lesion 
is one which tends toward clinical aggressiveness. It often recurs, even after 
thorough curettage, may require complete resection of the affected area, even 
at an initial intervention, and may eal] for eventual amputation of a limb. 
Cases have also been observed in which the giant-cell tumor has metastasized 
to the lungs, and in some of these cases the pulmonary metastases were even 
found to have retained, at least in a general way, the histologic tissue pattern 
of the original tumor in the bone. Altogether, then, both the cytology and 
the clinical behavior of genuine giant-cell tumor presents a contrast to that of 
giant-cell reparative granuloma of jawbones. 

When one encounters a giant-cell reparative granuloma in a jawbone, 
one should make sure that the patient is not suffering from hyperparathyroid- 
ism. Cytologically, it is difficult and sometimes impossible to distinguish be- 
tween tissue from a jaw lesion representing a so-called ‘‘brown tumor’”’ of 
hyperparathyroidism and tissue from a jaw lesion of the type which primarily 
concerns us here, namely, a reparative giant-cell granuloma which has de- 
veloped in a jaw as a solitary lesion unrelated to hyperparathyroidism. Actu- 
ally, the ‘‘brown tumor’’ of hyperparathyroidism also represents a giant-cell 
reparative granuloma. The pathogenesis of the ‘‘brown tumor’’ can be rea- 
sonably conceived as follows:* The hyperparathyroidism leads to active bone 
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resorption and fibrous searring. In a bone area which has undergone consi: 
erable resorption and extensive replacement by fibrous tissue, hemorrhage int 
the replacement tissue may occur. It is discoloration by blood and hemosi«|! 
erin that gives the lesional area its brownish color. Small, multinuclear gia 


A. 





Fig. 3.—A, Roentgenograph of a giant-cell tumor involving the lower end of a radius 
an adult. This site is a fairly common one for giant-cell tumor. The tumor has caused 
tensive lytic destruction of the lower end of the radius and has broken out of the limits 
the bone. B, Photomicrograph (X65) showing the histologic architecture of a bona fide 
int-cell tumor. Note the cellular stroma and the large numbers of multinuclear giant cells. 
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Fig. 4.—A, Roentgenograph of the mandible in a case of hyperparathyroidism. The area 
of rarefaction to be observed represents the presence of a “brown tumor” of hyperparathyroid- 
ism. B, Photomicrograph (x25) showing the histologic tissue pattern of the “brown tumor” 
shown in A. Note the scattered giant cells, and the similarity of the picture as a whole to 
that shown in Fig. 2, A, which represents tissue from a solitary giant-cell reparative granuloma. 
C, Photomicrograph (X25) showing another tissue field from the “brown tumor” of hyper- 
parathyroidism also illustrated in A and B. Note the scattered giant cells, the spindle-cell 
stroma, and the new bone formation, and the general similarity to the appearances in Fig. 2, B 
which represents tissue from a solitary giant-cell reparative granuloma. 
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cells, which are often clumped or bunched, appear in the wake of the hemor- 
rhage. They, along with the connective tissue stroma and the delicate tra- 
heculae of osteoid and osseous tissue to be found in the lesional area, complete 
the resemblance of the individual ‘‘brown tumor’’ to the solitary giant-cell 
reparative granuloma of the jaw (Fig. 4, A, B, and C). 

To rule out hyperparathyroidism as the basis for the jaw lesion in a given 
ease, biochemical determinations on the blood serum are of primary importance. 
The decisive determination is the serum ealeium value. Provided that one can 
he certain of the accuracy of the determination, a serum calcium value of 11.0 
mg. per 100 e.c. should already make one suspect that hyperparathyroidism may 
he present, and a value of 11.5 mg. or more is of definite diagnostic significance 
in favor of hyperparathyroidism.’® The only other common condition which 
leads to an elevation of the serum calcium value is multiple myeloma, and, in 
relation to that condition, the biopsy findings eliminate all danger of confusion. 
In a ease of hyperparathyroidism, the serum alkaline phosphatase value is likely 
to be at least somewhat elevated, while the serum inorganie phosphate value may 
be somewhat below norma!, though it is not necessarily so. Caleium balance 
studies are too complex in proportion to their practical value in arriving at a 
diagnosis, and the Sulkowitch test often yields equivocal results. In a case in 
which hyperparathyroidism is suspected, it is advisable that the entire skeleton 
be roentgenographed in a search for porosity of the bones and the possible pres- 


enee of other circumscribed lytic lesions. 


Traumatic Bone Cyst 


In relation to jawbones, Blum® has ealled attention to the rare occurrence 
of a nonodontogenie cyst, and others have confirmed his finding.’:* The jaw 
eyst in question, which he held to be of traumatic origin, has been found espe- 
cially in the mandible, and is ordinarily located mainly in the body of the bone, 
to one side or the other. 

This cyst is seen mainly in adolescents. Clinically, there is often some en- 
largement of the affected part of the bone. Though the condition is painless 
at first, pain may develop and gradually inerease. The cyst presents roent- 
venographieally as a more or less well-cireumscribed, uniform or somewhat 
trabeculated rarefaction shadow usually having no sharp sclerotic border. 
The periodontal lamella about the roots of the teeth in the vicinity of the cyst 
is ordinarily intact. The mandibular cyst in question contains serous fluid, 
which, of course, usually becomes discolored by blood when it is entered sur- 
vically. The cyst is lined by an attenuated connective tissue membrane, and 
thus contrasts with the follicular or dentigerous cyst which is lined by epi- 
thelium and from which it may have to be distinguished clinically. 

The question comes up as to whether the so-called traumatie cyst of the 
nandible is the counterpart of the so-called solitary unicameral bone eyst 
‘amiliar in relation to the extracranial skeleton.'' This is difficult to answer 
categorically, but, probably, on the whole, the answer is ‘‘Yes.’’ The familiar 
solitary unicameral bone cyst predilects the humerus and certainly involves 
nainly the large long bones of the limbs. In about 50 per cent of the cases, 
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the lesion occurs in the upper part of the humeral shaft. The patients are 
mainly older children and adolescents. It is often a fracture that first calls 
attention to the lesion. In the absence of a fracture, if the lesion is entered, it 
is found to contain serous fluid. The cyst is lined by a delicate fibrous mem- 
brane on which there may be some fibrin and even some giant cells. On the 


A. 


- 


fi: 





Fig. 5.—A, Roentgenograph of a typical unicameral bone cyst in its typical location in 
the upper metaphysis of a femur. B, Photomicrograph (X35) showing the attenuated new 
cortex outlining the cyst area. Note the sparse giant cells lining the inner surface of the cor- 
tex, and the general sparsity of tissue. 


whole, its pathologic features are the same as those of the mandibular cyst 
(Fig. 5, A and B). 

We turn now to the pathogenesis of solitary unicameral cyst, and its prob 
able counterpart, the mandibular cyst in question. This jaw cyst has usually 
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been denoted as ‘‘traumatie cyst of the mandible,’’ in accordance with the com- 
mon belief that the analogous cysts in long bones are of traumatic origin. This 
belief is based on the theory advocated by Pommer’® that solitary bone eyst re- 
sults from the encapsulation and alteration of a focus of intramedullary hemor- 
rhage. It is thought that, after it has been encapsulated, the affected area is 
kept distended by transudation of fluid into it, and that pressure from the cyst 
eauses stagnation in the blood and lymph channels about it, pressure erosion of 
the neighboring bone, and finally even expansion of the overlying cortex. This 
theory is confronted with the obvious objection that cysts do not follow upon 
fractures, though the latter are, of course, associated with hemorrhage. To meet 
this objection, the proponents of the Pommer theory argue that when a frac- 
ture occurs the periosteum is torn and the possibility of developing a closed pres- 
sure cyst is removed. Hence, it is postulated that it is only after mild trauma, 
without fracture but with intramedullary hemorrhage, that bone cysts on a 
hemorrhagic basis develop. This theory is inconsistent with the relative infre- 
queney of occurrence of bone cyst in the ankle region, a site of predilection for 
precisely the mild kind of trauma predicated. Altogether, there seems to be as 
little reason to predicate a traumatic origin for nonodontogenie mandibular cyst 
as for solitary cyst of long bones. It is much more likely that these cysts repre- 
sent the consequence of an aberration in the development and growth of the local 


osseous tissue. 


Fibrous (Fibro-osseous) Dysplasia 


In turning to the fibro-osseous lesions of the jawbones, we are faced with 
a number of complexities. These complexities include problems of nomencla- 
ture, problems of pathogenesis, and problems of interpretation. Furedi,® in 
1935, in a paper based on a collection of maxillary lesions from the New York 
Institute of Clinical Oral Pathology, developed the idea that the lesion had its 
basis in a reparative reaction, apparently conditioned by infection. Phemister 
and Grimson, in 1937, favored the conception that the jaw lesions in question 
had a tumorous nature. They discussed these jaw lesions under the general 
name of ‘‘fibrous osteomas of the jaws.’’ However, they stated that the terms 
‘‘ossifying fibroma’’ and ‘‘osteofibroma’’ could also be used, especially for those 
lesions in which the fibrous stroma was considerable in amount and the osseous 
tissue with which it was interspersed was mainly immature. Other names 
which have been used and are oceasionally still being used for the jaw lesion 
in question inelude ‘‘central osteoma,’’ ‘‘exostosis,’’ ‘‘localized osteitis fibrosa,’’ 
‘‘loealized fibrous osteodystrophy,’’ ‘‘hypertrophie localized osteitis,’’ and 
‘localized leontiasis ossea.’’ 

In connection with evolvement of the general concept of fibrous dysplasia 
of bone, I** already recognized in 1938 that the so-called fibrous osteoma of the 
jawbones was closely analogous, pathologically, to the condition which, in re- 
lation to limb and trunk bones, was being designated as fibrous dysplasia. Sub- 
sequent experience, both with fibro-osseous jaw lesions and with fibrous dysplasia 
in general, has sustained me* ** in this conception. This point of view was also 
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reached by Schlumberger,'® who, in 1946, in a paper entitled ‘‘ Fibrous Dysplasia 
(Ossifying Fibroma) of the Maxilla and Mandible,’’ expressed the opinion 
that ‘‘fibrous osteoma’’ of jawbones represents the same lesion which, in rela- 
tion to long bones, is designated as ‘‘ fibrous dysplasia.’’ 

Pugh,’’ in 1945, in a paper entitled ‘‘Fibrous Dysplasia of the Skull: A 
Probable Explanation for Leontiasis Ossea,’’ expressed the same opinion. He 
pointed out that fibrous dysplasia of the bones of the skull may oceur inde- 
pendently or in conjunction with fibrous dysplasia of limb and/or trunk bones. 
Furthermore, he favors the idea that the cranial and facial deformity known as 
‘‘leontiasis ossea’’ probably represents, in most cases, fibrous dysplasia of the 
bones of the skull. Windholz,?° in 1947, in a paper entitled ‘‘Cranial Manifesta- 
tions of Fibrous Dysplasia of Bone,’’ again emphasized the idea that skull bones 
(including jawbones) are frequent sites of fibrous dysplasia. He estimates: 
(a) that in about 10 per cent of the eases of fibrous dysplasia involving only 
one bone (monostotie fibrous dysplasia) that bone will be a skull bone; (b) 
that in about 50 per cent of the eases of fibrous dysplasia in which a considerable 
number of bones are affected, one or more will be skull bones; (¢) that in 
practically 100 per cent of the eases of fibrous dysplasia in which skeletal in- 
volvement is widespread and severe, there will be some implication of the skull. 
Furthermore, he feels that many of the eases which, in the past, have been de- 
noted in the literature as instances of “unilateral cranial hyperostosis,” “hemi- 
hypertrophy of the cranium,’’ and ‘‘leontiasis ossea’’ actually represent cranial 
expressions of fibrous dysplasia of bone. 

The individual fibrodysplastic bone lesion may be conceived as a hamar- 
toma, that is, a tumorlike malformation resulting from flaws of development 
and characterized by defects of tissue combination. Jaw lesions representing 
fibrous dysplasia support very well the idea of a developmental defect, for they 
are often already manifest in childhood, they usually grow slowly during the 
general growth period, and they often become static after general growth has 
ceased. 

As Berger and Jaffe* pointed out, instances of fibrous dysplasia limited to 
a jawbone are not very common. As to the jawbone affected, it appears that 
the maxilla is slightly predilected over the mandible. Like fibrous dysplasia in 
general, fibrous dysplasia of jawbones is definitely more common in female than 
in male patients. As to the time of clinical emergence of the condition, it ap- 
pears, as already mentioned, that a swelling of the affected maxilla or mandible 
is often already noted by the time the patient has reached adolescence. On the 
other hand, it is only infrequently that the cases come to clinical light in this 
way after the patient has reached the age of 30 or 35. 

In any event, whatever the age when the patient comes under treatment for 
the condition, inquiry usually reveals that the swelling is of long standing, some- 
times having been present for years. It is nearly always merely the swelling 
that first draws attention to the condition, for the lesion itself is seldom painful. 
Oceasionally, the facial asymmetry is so slight that it has gone unnoticed by 
the patient altogether, until a pulpitis or an infection about the root of a tooth 
in the area led the patient to seek dental care and this in turn led to discovery 
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of the abnormality in the jaw. Furthermore, when discovered and observed 
over a period of time, the swelling may seem to be stationary or at least be found 
to be increasing very slowly. In only a very occasional case does one get a his- 
tory of rapid enlargement of the affected jawbone. In a ease in which a maxilla 
is involved, one sometimes finds deformity of the orbit, and ocular proptosis. 





Fig. 6.—A, Roentgenograph showing involvement of the maxilla by fibrous (fibro-osseous) 
dysplasia. The lesional area, because of the abundance of osseous tissue in it, casts a rather 
uniform, dense, radiopaque shadow. This patient also presented roentgenographic evidence 
of fibrous dysplasia in various bones of an upper limb. B, Photomicrograph (X25) represent- 
ing a tissue section from a biopsy specimen removed from the affected maxilla shown in A. 
Note the numerous osseous trabeculae set in the fibrous substratum. 
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Occasionally, also, the progressive growth of the lesion may cause pressure upon 
one or another of the local nerves. 

The x-ray picture is very helpful in arriving at the diagnosis. An affected 
maxilla shows expansion of the contour of the bone. The greatest degree of 
involvement of the bone is likely to be found in the region of the first and second 
molars. Also, when a maxilla is affected, the antrum is often encroached upon 
and has sometimes even been found almost completely obliterated. The cortex 
of the bone, though thinned, is still recognizable, and ordinarily one does not 
see any evidences of periosteal new bone formation. Often the shadow cast by 
the affected area of the maxilla is densely radiopaque. This radiopacity repre- 
sents the fact that the abnormal fibro-osseous tissue in the interior of the af- 
fected bone is more osseous than fibrous (Fig. 6, A and B). In the occasional 
eases in which the replacement tissue in the maxilla is not very osseous, the x- 
ray picture is, of course, not one of dense radiopacity. Even in these instances, 
however, it is not likely that the abnormal area will be so radiolucent as to cast 
a definitely multilocular shadow (Fig. 7, A and B). 

In the mandible, it is usually the body of the bone that is most heavily in- 
volved. In this bone, too, the contour in the affected area is expanded and the 
cortex thinned. In the mandible, too, it is only exceptionally that the lesional 
area gives a radiolucent, multilocular shadow. Usually, it is only moderately 
and spottily opaque, though uniform opacity suggesting that of ground glass 
may also be encountered (Fig. 8, A and B). 

In regard to the pathology of fibrous dysplasia in general, it is to be noted 
that the fibro-osseous tissue in the interior of an affected bone area may vary 

‘in respect to the proportion of fibrous to osseous elements. This tissue may be 
gritty throughout from the presence everywhere within it of newly formed 
trabeculae of immature bone. Indeed, such gritty tissue represents the charac- 
teristic replacement tissue of fibrous dysplasia lesions. On the other hand a 
fibrous dysplasia lesion may show smaller or larger nongritty, highly collagenous 
areas in which few if any trabeculae are to be seen. Then, again, in some areas 
or some lesions, so much new bone may have formed in the connective tissue 
substratum that the latter sinks into the background and the replacement tissue 
has a definitely osseous character. In an occasional lesion (especially in pre- 
dominantly fibrous areas) focal degeneration of, or hemorrhage into, the re- 
placement tissue may have led to the formation of smaller or larger secondary 
cysts. In areas of organizing hemorrhage, a few scattered or clumped multinu- 
clear giant cells may be observed. In one lesion or another, one may find some 
nests of foam cells within the fibrous tissue. These may be seen in relation to 
hemorrhage or focal degeneration of the connective tissue cells and hardly 
represent a noteworthy feature of the condition, except in so far as they may 
lead to a mistaken diagnosis of lipogranulomatosis (Schiiller-Christian disease). 

As to jawbone involvement in particular, the replacement tissue of fibrous 
dysplasia may show precisely the same anatomic variations from case to case as 
were outlined previously herein in connection with fibrous dysplasia in general. 
However, particularly in the maxilla, the lesional tissue is likely to be strongly 
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on the osseous side. The osseous trabeculae may even be quite thick, be com- 
posed of rather mature osseous tissue, and even show numerous cement lines. 
Roentgenographiecally, those fibrodysplastie jaw lesions in which the osseous ele- 
ment is dominant tend to show considerable ground-glass radiopacity or to be 


A. 





Fig. 7.—A, Roentgenograph of a focus of fibrous dysplasia in a maxilla. Note that in this 
case the lesional area appears rather multiloculated and relatively radiolucent, a fact which 
reflects the predominantly fibrous character of the replacement tissue. B, Photomicrograph 
(25) showing the characteristic lesional tissue curetted in the case illustrated in A. Note 
the abundant collagenous connective tissue and the relative meagerness of the osseous tissue. 


densely radiopaque almost throughout. On the other hand, one may encounter 
jaw lesions of fibrous dysplasia in which there is relatively little osseous tissue 
and in which much of the new bone present is in the form of spherules. How- 
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ever, such anatomic appearances are also to be noted in fibrodysplastie skeleta!| 
lesions in affected bones of the extremities. Of course, the roentgenographic 
shadow cast by such lesions will be predominantly radiolucent and simulate the 
shadow east by a jawbone eyst of one kind or another. 


A. 





Fig. 8.—A, Roentgenograph of a focus of fibrous dysplasia in the mandible. Most of the 
lesional area appears radiolucent and trabeculated. The denser, more radiopaque appearance 
presented by the central part of the lesional area probably represents a local predominance 
of osseous over fibrous tissue. B, Photomicrograph (100) illustrating the microscopic ap- 
pearance of the lesional tissue in the fibrodysplastic lesion of the mandible shown in A. 


Finally, it should be pointed out that in some of the fibro-osseous lesions of 
jawbones one may find that the osseous element of the tissue pattern suggests 
osteocementum rather than conventional osseous tissue. We are not referring 
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ere to mere -hypercementosis about the tooth roots. Nor is reference being 
made to those cases, not uncommon, in which a circumscribed compact mass of 
steocementum develops about the roots of one or more teeth. Instead, the 





B. 


Fig. 9.—A, Roentgenograph of a lesion of fibrous dysplasia in a maxilla. The osseous 
lement in the lesional tissue in this case (see B) presents the appearance of osteocementum. 
Photomicrograph (X100) illustrating the microscopic appearance of the lesional tissue 
from the case shown in A. Note that the osseous trabeculae in the connective tissue sub- 
tratum suggest osteocementum. Histologic tissue patterns of identical character are some- 
times observed also in lesions of fibrous dysplasia in other bones than jawbones. 


reference is to those cases in which a mandible shows an expansile tumorlike 
esion composed of fibrous tissue interspersed with osseous tissue of the eemen- 
um type (Fig. 9, A and B), and in which the clinical condition is essentially like 
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that in the ordinary case of fibrous dysplasia of jawbones. It seems reasonable 
to interpret these jaw lesions with fibrous tissue and osseous tissue simulating 
osteocementum as actually belonging in the category of fibrous dysplasia and 
specifically as representing dysplasias of the odontogenic tissue of purely meso- 
blastic origin—a point of view in which Bernier and Thompson‘ concur. 

In the treatment of fibrous dysplasia of jawbones, drastic surgery is rarely 
indicated. Indeed, I have seen no records of eases in which fibrodysplastic lesions 
of jawbones have undergone malignant transformation. Where necessary at all, 
surgical intervention can safely be limited, in most cases, to what may seem 
desirable for cosmetic purposes, to form a smooth base for a prosthesis, or to 
correct a disturbance of temporomandibular function. 


Summary and Conclusions 


Giant-cell reparative granuloma, traumatic bone cyst, and fibrous (fibro- 
osseous) dysplasia of the jawbones are discussed in regard to their intrinsic 
nature and distinguishing features, and in relation to similar lesions appearing 
in other parts of the skeleton. 

In respect to giant-cell reparative granuloma, attention is directed to the 
innocuousness of its clinical behavior, its predilection for young people, and 
the peculiarities of its cytologic pattern. It is pointed out that all these fea- 
tures help to distinguish it from the lesion appropriately called giant-cell tu- 
mor of bone, which latter lesion frequently shows aggressive qualities and is 
observed most commonly in the ends of long bones of adults. Attention is also 
directed to the fact that it is difficult and sometimes impossible to distinguish 
on a histologic basis between tissue from a jaw lesion representing a so-called 
‘‘brown tumor’’ of hyperparathyroidism and tissue from a jaw lesion represent- 
ing a giant-cell reparative granuloma and appearing as a solitary lesion unre- 
lated to hyperparathyroidism. In this connection, the necessity for ascertain- 
ing the serum calcium value in making the differential diagnosis is pointed out. 

As to the so-called traumatic bone cyst of the mandible, stress is laid upon 
the similarity of this nonodontogenie cyst of jawbones to the so-called solitary 
unicameral bone cyst familiar particularly in relation to long bones. Further- 
more, the idea is developed that these cysts probably do not have a traumatic 
basis, either as they appear in the jaw or as they appear in the extracranial 
skeleton. 

The question of the so-called ‘‘fibrous osteoma’’ (or ‘‘ossifying fibroma’’ 
or ‘‘osteofibroma’’) of jawbones is discussed in relation to the concept of fibrous 
dysplasia of bone in general. The idea is stressed that these jaw lesions are 
closely analogous, pathologically, to the lesions of fibrous dysplasia as manifested 
elsewhere in the skeleton. Hence, it is maintained that these jaw lesions, also, 
can appropriately be designated as lesions of fibrous dysplasia of bone. It is 
true that the fibrodysplastic replacement tissue tends to be more osseous in af- 
fected jawbones than in affected long bones, but it is not unusual to find it 
quite osseous in affected long bones, too. It is also pointed out that the charac- 
ter of the jaw lesions representing fibrous dysplasia supports very well the idea 
that fibrous dysplasia of bone is based on a developmental defect, since, like 
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the lesions in other bones, the jaw lesions are often already manifest in child- 
hood, usually grow slowly during the general growth period, and often become 
static after general growth has ceased. 
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MAXILLOFACIAL PROSTHESIS 


ANDREW J. ACKERMAN, D.D.S.,* New York, N. Y. 


HAT phase of dentistry that treats with the artificial repair and replace- 

ment of parts of the face and jaws following injuries or surgical interven- 
tion is known as maxillofacial prosthesis. This chapter will be devoted only 
to the correction of defects resulting from the surgical removal of tumors of 
the head and neck. Many of these defects are unsightly and incapacitating, and 
early repair is imperative. This may be accomplished by plastic surgery, pros- 
thesis, or a combination of both. Each method offers advantages and both have 
disadvantages. Careful consideration of the patient’s chances for an initial 
cure, the size and location of the defect, will be the determining factors in the 
type of restorative procedure to be used. The prosthetic restoration of surgical 
defects will be discussed in this article. 

Facial and oral defects are more quickly correeted by prosthetic appliances. 
The period of hospitalization is lessened, enabling the patient to return to a 
normal existence at the earliest possible period of time. Even in cases where 
plastic repair is contemplated at a later date, a prosthesis offers a temporary 
method of closure, thus assuring early rehabilitation. This is of great impor- 
tance to the morale of the patient, since the sudden realization of a surgical 


deformity is extremely depressing. 


Maxillary Defects 
The surgical removal of tumors arising in the nasal cavity, accessory sinuses, 
alveolar ridges, and the hard and soft palates may leave defects in the supper 
jaw varying in size from a small opening to the complete loss of the palate. 
When this occurs, the patient will have nasal phonation, food and liquids may 
pass uncontrolled from the mouth into the nasal cavity, causing the patient em- 
barrassment and great discomfort. Therefore one can readily see how impor- 
tant is an early closure of the defect. An obturator denture can be made to 
close practically every defect of the upper jaw, regardless of the size, enabling 
the patient to enunciate clearly and take food and drink by mouth with little 
or no passage into the nasal cavity. The physician may at any time remove 
the denture and make a thorough examination of the operative field. Any 
recurrence can be immediately detected and treated without delay. <A satis- 
factory temporary denture can be inserted within a week postoperatively. The 
patient can then discard the annoying nasal feeding tube, leave the hospital, 

and return to gainful occupation in a short time. 
The obturator is usually made of acrylic; small wrought clasps are used 
when teeth are present (Fig. 1). Missing teeth are not replaced to keep the 
weight at a minimum. The denture should not extend too far into the defect 
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so as to interfere with normal healing. Wound contraction during the early 
healing stage is rapid. The patient must be seen at frequent intervals to locate 
and relieve any pressure areas that may occur. Furthermore, the patient must 
be impressed not to remove the denture for any prolonged periods of time, not 
even overnight, since reinsertion may be difficult or impossible due to this con- 


tracture (Fig. 2). 
A. 





- : } 
Bie a 
B. 


Fig. 1.—A and B, Patient with unilateral maxillary resection wearing temporary prosthesis. 


The question now arises as to when the so-called permanent obturator may 
be started. When epithelialization is complete and tissue assumes a normal ap- 
pearance, the work may be commenced. This varies with the individual ease, 
and only by observation can the time element be determined; usually it is from 
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six weeks to several months postoperative. A good functional obturator must 
tightly seal the oral from the nasal cavity. It must also be retentive. If this 
is accomplished, the patient will have normal function, including speech, masti- 
eation, and deglutition. The cosmetic result will be determined by the amount 
of sear tissue present. Excessive pressure cannot come to bear on scarred 


Fig. 2. Fig. 4. 





Fig. 3. Fig. 5. 
Fig. 2.—A temporary and a permanent obturator worn by the same patient. Note the 
great amount of shrinkage that occurred. 
: Fig. 3.—Cast poured from a snap impression. A layer of plaster is placed around the 
rim of the defect and also over the remaining teeth. 
Fig. 4.—Perforated acrylic tray. 
Fig. 5.—Final impression in alginate. Note the posterior extension. 


areas without causing breakdown of these tissues. This will not occur if the 
proper impression technique is followed. 
In every maxillary resection instance, an acrylic (or similar material) tray 


should be made. A snap impression is taken in modeling compound or with an 
alginate impression material. The area around the rim of the defect should be 
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relieved. This may be done by cutting out a portion of the impression material 
in this area before pouring the cast; or the cast can be poured from the snap 
impression and a layer of plaster placed around the rim of the defect (Fig. 3). 





Fig. 6.—A, Drawing showing position of posterior extension; B, view of orbital defect showing 
area of nasal cavity where posterior projection rests; C, obturator in place. 


The latter is the preferred method since it is easier to determine the amount of 
relief needed, and any other areas of the defect that are unnecessary can alse 
be filled in. If teeth are present, the same procedure must be followed. An 
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acrylic tray is then made from this east; it is perforated for retention of im- 
pression material (Fig. 4). If there are small openings in the defect, into which 
impression material should not enter, they can be plugged with cotton to shut 


Fig. 7.—A, B, and C, Edentulous patient with only alveolar ridge remaining. Hard and 
soft palates were removed. Denture extends posteriorly to within a few millimeters of posterior 
pharyngeal wall to permit breathing. 
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Fig. 8.—A, B, and C, Patient with part of hard and most of soft palate missing. Poste- 
rior portion of denture is above the pharyngeal muscles used in swallowing to prevent dislodg- 
ment and improve speech. 
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out the impression material; small openings into the antrum or through the 
septum, where excess material may flow, are ports of entry from which removal 
is difficult. The final impression is then taken in the acrylic tray with an algi- 
nate material (Fig. 5). Upon removal, the impression is examined for pressure 
areas, which can be detected where tray shows through alginate. If present, the 


impression should be repeated. 





Fig. 9.—A, Mouth with complete loss of hard palate; B, denture in position closing the 
defect; C and D, denture with anterior section opened for insertion; 2H, anterior section in 
retentive position. 


Where teeth are present there is little difficulty in obtaining adequate re- 
tention. The obturator portion of the denture is retained posteriorly by an ex- 
tension that protrudes backward and rests on the floor of the nasal cavity. 


(Fig. 6). Proper clasp design will retain the remaining portion of the denture 
when teeth are present. In the edentulous mouth for unilateral resections, the 
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aerylie tray is made from a muscle-trimmed compound impression which is per- 
forated, and the same procedure followed (Figs. 7 and 8). 

One of the most difficult of all the operative defects to close is resultant 
from complete loss of the entire palate (Fig. 9). Here the patient lacks any 
masticatory apparatus whatsoever, and speech is entirely nasal and unintelli- 
gible. Nevertheless, an obturator denture can be made to close this large defect. 
In these cases the anterior and posterior portions of the nasal cavity are used 


Fig. 11, A. 





Fig. 10. Fig. 11, B. 


Fig. 10.—A, Drawing showing the working principle of anterior section in inserting 
position; B, anterior section in retentive position. 

Fig. 11.—A and B, Denture used for patient with complete loss of hard palate and hav- 
ing trismus which prohibits the use of a movable section. An orbital plug with a square 
rod that slides into a square tube in the obturator gives retention to the anterior portion of the 
denture. 


as retention sites. The obturator, as one can readily see, must have an anterior 
and posterior extension resting on these areas to hold the appliance in position. 
Insertion would be impossible unless one of these extensions were movable (Fig. 
10, A). The anterior extension, therefore, would be the one of choice, since 
it is the more accessible. To accomplish this, a movable section of the denture 
is constructed, which includes the anterior extension and the central incisor 
teeth, with the hinge at the rim of the defect. When the obturator is inserted, 
the posterior extension is placed in position first; then by bringing the teeth 
forward the anterior extension is retracted (Fig. 10, B). When this is accom- 
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plished, the central incisors are placed back into position, bringing the anterior 
extension into its retentive position where it rests on the area of the nasal spine. 
Then the pin lock is moved into position, locking the movable section in its 
retentive position. The process is reversed for removal of the prosthesis (Fig. 


11). 








Fig. 12.—A, Patient with a unilateral maxillary resection; B, patient wearing a hollow 
obturator; C, sketch of two-piece hollow obturator; D, framework with obturator portion 
cured first; H, obturator portion filled with plaster to assimilate a normal alveolar ridge over 
which the teeth are waxed in. It is then processed leaving cellophane in place; fF, the two 
parts of the obturator before cementation. 


The weight of large obturators can be greatly lessened if they are con- 
structed hollow. This is possible if the impression technique herein mentioned 
is followed. Since the walls of the obturator portion of the denture are thin, 
there will be little room for any relief of pressure areas. The simplest method 
is by constructing the denture in two sections, using a cementing medium to 
glue the parts together (Fig. 12). 

One of the most common complaints of patients wearing obturators is the 
passing of fluids through the nose while they are eating. The general consensus 
was that the fluids entered the nasal cavity from the buceal side of the defect. 
Experience has demonstrated that the fluids enter the nasal cavity posteriorly 
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Fig. 12.—D, E, and F. (For legend, see opposite page.) 
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during the act of swallowing. The soft palate raises and the tongue comes up 
against the palate, forcing fluids over the posterior portion of the denture. The 
fluids then run medially along the obturator and out of the nose when the head 
is bent over. This can be almost entirely eliminated simply by drilling a hole 
through the denture from the posterior medial corner of the obturator portion 
to the area of the first premolar, just below the rim of the defect (Fig. 13). 
The fluids, upon entering the nasal cavity, are by-passed through this channel 
back into the mouth at the buceal aperture. 


Fig. 13.—A, Patient with maxillary resection complained of fluids passing through his 
nose; B, obturator in patient’s mouth, showing escape opening; C, area in posterior medial 
portion where channel is drilled through; D, region in premolar area where channel makes its 
exit. 


Mandibular Prostheses 


The treatment of tumors in or about the lower jaw often requires radical 
procedures, sometimes necessitating removal of portions of the mandible. When 
this is done and one of the temporomandibular articulations is included, there 
occurs a loss of normal occlusion between the upper and lower teeth. The 
mechanical principles of such a problem might be illustrated as follows: When 
a toilet seat is raised or lowered, it swings through an even are so long as the 
two hinges are intact; but if one of the hinges is detached, there is no definite 
position into which the seat will fall. 
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Fig. 14.—-A, Patient following unilateral mandibular resection ; B, cast silver splint with 
buccal flange; C, drawing of splint; D, silver splint as worn by patient; FE and F, acrylic 
vire splint used in children, 
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Some mechanical means must be constructed to maintain normal align- 
ment of the remaining fragment. As a temporary means of maintaining the 
remaining ‘portion of the mandible in a relatively normal position immediately 
after resection of the mandible, several methods may be used. Intermaxillary 
wiring may be used, the disadvantage here being that the remaining teeth in the 
mandible are held in occlusion with the upper teeth in a fixed position. <A 
second method, and the one of choice, since it permits opening and closing 
of the mouth, consists in the construction of a temporary splint, usually of 
ease silver, fitting over the lower teeth with a buccal flange which rides against 
the bueeal surfaces of the upper teeth (Fig. 14). The maintenance of this 
occlusion is desirable during the early stages of healing, following jaw resection, 
in that it will prevent scar tissue from retracting the mandible inward and 
backward to the resected side. 

Following complete healing in a typical case of unilateral jaw resection, 
the face is flattened on the resected side. The remaining mandible is drawn 
inward and backward and there is a definite loss of occlusion with the upper 
teeth, leaving the patient with greatly impaired masticatory function (Fig. 15). 
The greatest discomfort, however, occurs while the patient is sleeping. During 
this time the mandible is subjected to unopposed pressure while the patient 
twists and turns in his sleep. The corrective measures to be considered in these 
cases are mainly restoration of function to the remainder of the mandible and 
cosmetic improvement, if it can be obtained without excessive pressure on the 
scarred areas. 

Let us consider first the restoration of mandibular function. Since there 
is no hinge on the resected side, the first step must be to construct a pseudo- 
temporomandibular joint. In my opinion the best site for such a hinge is in 
the region of the upper third molar. Through many years of experimentation 
with different types of hinges which may be employed in these cases, the ball 
and socket type has been found to be most satisfactory in the majority of such 
patients (Fig. 16). The socket portion is a split tube which is connected to 
some form of upper denture. In an edentulous mouth the artificial joint may 
be incorporated in the upper denture. Since the distance from this split tube 
or socket, located in the third molar region, is less than that of the temporo- 
mandibular joint on the opposite side in relation to the symphysis menti, an 
additional hinge must be incorporated into the lower appliance. This hinge is 
placed in the cuspid region of the resected side. The split tube above and the 
ball arm (connected to the lower appliance) permit the insertion of the lower 
denture independently of the upper. The combination of the split tube and 
the ball and socket hinge above allows all normal movements of the mandible, 
including protrusive and lateral excursions. The appliance is so designed that 
when the mouth is closed it automatically thrusts the remaining portion of the 
mandible over into normal occlusion with the upper jaw. Obviously this type 
of appliance must be held securely in position and the stress should be dis- 
tributed on as many teeth as possible. Ordinary clasping of the teeth is in- 
adequate to retain the lower denture in its position. Therefore, a special hinge 
clasp has been designed. The lower denture has a lingual bar with a continuous 
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Fig. 15.—A, Patient with unilateral mandibular resection. Note displacement of remain- 
ng fragment with loss of occlusion; B, and C, appliance in position restoring function of re- 
iaining mandible; D and EF, appliance used to restore occlusion. Split tube in upper appli- 
nee and the ball head bar incorporated in the lower appliance. jate hinge is used for re- 
ention, 
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Fig. 16. 





Fig. 17. 





Fig. 18. 





Fig. 16.—Drawing shows position of split tube in third molar region on resected side 
Rar with ball head is hinged to lower appliance in cuspid region. 





Fig. 17.—Gate clasp in its locked position. up 
Fig. 18.—Drawing illustrates the design of the male-female lock for the gate clasp. 9 
th 
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D. F. 


Fig. 19.—A, B, C, D, EF, and F, Appearance of patient with mandibular resection from 
gion of first molar on right side and including the complete left side of the mandible. Lower 
cond and third molars were crowned and a split tube soldered to the buccal surfaces. The 

upper second premolar, and first and second molars were crowned and a split tube soldered to 

the occlusal surfaces. A bar with a ball head attached to the lower appliance and fitting into 

the upper tube produces the pseudo-temporomandibular joint. The right side was retained in 

position by a bar that fits into the lower tube. The case was slowly built to produce facial 
ntour as seen in photograph. 
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clasp running along the lingual surface of all of the remaining teeth. The 
continuous gate or hinge clasp is so designed that it will fall below the height 
of contour of the buceal and labial surfaces of the teeth (Fig. 17). This clasp 
is connected to the lingual portion of the appliance by a hinge in the posterior 
region. When the gate is closed, it is held firmly in position by the specially 
designed male and female lock located anteriorly, which permits convenient 
opening and closing of the gate for removal and insertion of the denture (Fig. 
18). When the gate is closed, the stress exerted by the lower appliance is 
evenly distributed on all of the encircled teeth. Many types of clasps have 
been tried over a period of vears, but this particular design has been found 


most successful. 





B. D. 


Fig. 20.—A, B, C, and D, Edentulous patient wearing appliance following partial mandibu- 
lar resection. The dentures have a pseudo-temporomandibular joint on the resected side and a 
spiral spring on the side of the remaining mandible. 


Moderate cosmetic improvement following resection of the mandible may 
be achieved by the addition of an acrylic saddle to the lower appliance, extend- 
ing as far back as the scarred tissues permit. Missing teeth may be ineluded 
in the saddle. Modifications of this design may be made to suit individual 
eases (Fig. 19). Although no two eases are alike, this general principle may 


be employed in all. 
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Following resection of the mandible in edentulous individuals, the more 
difficult problem of a functional prosthesis arises. In these cases the ball and 
socket type of hinge is used on the resected side while a spiral spring is em- 
ployed on the opposite side (Fig. 20). This spring exerts a force which tends 
to separate the two dentures; but since the upper jaw is immovable, it actually 








Fig. 21.—A, B, and C, Diagrammatic drawing showing two different types of hinges that 
can be used in the edentulous restorations: A and B show the open and closed positions of the 
most ideal type. The rubber band affords the tension that has a tendency to keep it in open 
position to retain the lower denture; C, when used the denture tends to raise at heel and may 
be dislodged. D, the assembly as it is imbedded in the lower denture. 


forees the lower denture downward in position. A similar downward pressure 
must also be provided on the opposite side where the artificial joint is employed. 
\ simple method illustrating these principles is shown in Fig. 21, C. This de- 
sign has a hook attached to a right angle extension of the bar just below the 
linge and another fixed to the denture posteriorly. A rubber band is stretched 
between these two hooks which exerts a pull and tends to draw the two hooks 
together, thus producing upward pressure on the ball end of the bar. The 
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disadvantage of this type of hinge is that the denture rotates around the hinge, 
thus permitting the posterior heel of the denture to rise. A more complex but 
more satisfactory device is shown in Fig. 21, A and B. Here the downward 
pressure is at the posterior end of the denture, thus preventing its displace- 


ment (Fig. 21, D). 





Patient without and with nasal prosthesis. 


Fig. 22. 





Facial Prosthesis 


The surgical removal of tumors about the head frequently leaves defects 
of the face that are most unsightly. A great number of these may be success- 
fully closed by plastic repair. Some are best corrected by a combination of 
plastic surgery and a prosthesis. There are others that are too large or are 
deemed inadvisable to repair by plastic procedures. These may be successfully 
handled by a prosthesis, with good cosmetic results. 

A facial prosthesis does possess some advantages. The surgeon can remove 
the restoration and make a thorough examination of the operative field and 
detect and treat an early recurrence, if present. No lengthy and expensive 
hospitalization is involved. The patient can be made presentable to the public 
soon after the operation. If plastic repair is contemplated at a later date, a 
prosthesis offers a temporary solution in the interim. (Figs. 22, 23, and 24.) 

There are many products that are used today for facial prosthetic restora- 
tions. Most widely used are vinyl and polyethylene plastics and latex rubber. 
It is our opinion, after working with the various materials, that the vinyl! 
plastics are the most adaptable. They reproduce good skin texture and color, 
and are durable. There is still much to be desired, and the search for the 
ideal material will continue. Vinyl plastics are best processed in metal molds, 
preferably in linotype metal. There are two methods used to produce these 
molds—either by pouring or by spraying. In either method an impression is 
made of the defect with enough of the surrounding area to aid in the modeling 
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of the missing part. This may be done with an alginate impression material, 
reinforced with plaster to prevent distortion. A stone cast is poured and tin 
foil is adapted over the area of the defect. Sculpture clay is then used over 
the tin foil and the missing portion of the face shaped to harmonize with the 
patient’s features. The tin foil permits the clay model to be removed and 
placed on the face during the modeling. When the operator is satisfied that he 
has obtained the desired results, the clay model is put aside until the metal 


mold is processed. 


Fig. 23, A. Fig. 23, B. 





Fig. 24, A. Fig. 24, B. 
Fig. 23.—Patient without and with orbital prosthesis. 
Fig. 24.—Patient without and with a prosthetic ear. 


Pouring Method.—Baseplate wax is placed into a double boiler, and after 
melting it is allowed to cool a little. Meanwhile, an alginate impression is 
taken of the stone east covering the area to be restored, with about one-half 
inch border. It is then removed, and the tissue surface is either dipped repeat- 
edly in the wax, allowing each layer to harden partially, until the desired thick- 














196 ANDREW J. ACKERMAN 


ness is obtained, or the wax may be poured on with a ladle, allowing the excess 
to run back in the boiler; this process is repeated until sufficient thickness is 
obtained (Fig. 25). It is then allowed to cool, and fairly thick sprues are 
The case is then removed from the alginate and invested as 
After the investment has hardened, it is placed 
The case is then put into a burnout 


waxed in place. 
one would for a large casting. 
in a pail of water and the wax boiled out. 
oven and slowly heated until red throughout, at which time the current is shut 
off and cooling is allowed to take place to around 300° F. The linotype metal 


A. 





D. 


Fig. 25.—A, Alginate mold with wax poured on it; B, sculptured clay model on linotype 
metal mold; OC, perforated acrylic tray; D, alginate impression of clay model; FE, investment 
model; F, waxed investment model and sprues ready for flasking; G, metal molds ready for 
processing the vinyl plastic. 


is melted in a ladle and poured into the sprue and allowed to cool. The elay 
model is then placed on this mold and the sculpturing finished. (Fig. 25, B). 
A perforated acrylic tray, as shown in Fig. 25, C, is filled with an alginate and 
an impression made of the clay model and the surrounding border (Fig. 25, D). 
This is removed and poured in investment material and allowed to harden and 

















Fig. 25.—E, F, 
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and G. (For legend, see opposite page.) 
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Fig. 26.—A, 
mold in C-clamp; C, nose showing vessels that were 
plastic; D, over stove oven is simple and inexpensive; with oven thermometer it is ideal for 


curing plastic; EF, metal spray gun in position for spraying. Metal is melted in heating cham- 
ber in front and forced out by compressed air. 


Vinyl plastic is applied with brush, and placed under infrared heat lamp; B, 


applied with brush on first layer of 
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lry (Fig. 
model and sprued in the same manner as before (Fig. 25, F). The whole case 
s invested and the same procedure followed. This will produce the two dies 


4 


25, EL). Two layers of baseplate wax are placed over the investment 


ecessary for processing the alginate (Fig. 25, @). 


Spraying Method.—Linotype metal can be sprayed in fine particles, which 
will adhere to each other. A metal spray gun, similar to the one used by 
an automobile body repair shop, is employed (Fig. 26, E). However, sixty 
pounds of air pressure and a hood with a strong exhaust are essential. Care 
must be taken not to breathe in the metal particles. Having these essentials, 


the procedure is simple. 


D. 





Fig. 26.—D and EF. (For legend, see opposite page.) 


The alginate impression is taken from the stone cast as mentioned pre- 
ously. It is sprayed with a model glaze. The spray gun is plugged into the 
eleetrie cireuit to melt the metal, and the tissue surface of the impression is 
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sprayed with the metal. The gun is moved constantly to give an even distribu- 
tion of the metal. This should be continued until a thickness of about one- 
quarter ineh is reached. The alginate is removed and the clay model is seated 
on the metal die and seulpturing finished. The case is sprayed with model 
glaze and wax is placed around the border of the metal mold to prevent metal 
from adhering to the sides, thus making separation difficult. The clay surface 
and border are sprayed to the thickness of one-quarter inch. After separation 
the clay is removed and the ease is ready for processing. 

Since the molds are metal, any number of replacements can be made in 
about one-half hour each. The procedure is the same with either mold. 

Vinyl! plasties can be obtained in either the heavy or the thin mix, and are 
processed in two different ways, depending on the mix. 


Heavy Mix.—With a brush, apply the plastic to the inner surface of the 
molds. Place under an infrared heat lamp and allow to remain until the sheen 
disappears (Fig. 26, A). Repeat this until desired thickness is reached. Upon 
placing the two molds together, if they do not close, trim away the excess plastic 
until they do; then place some material around the borders, close the molds and 
hold together with a C-clamp (Fig. 26, B). Place in an oven (Fig. 26, D) pre- 
heated to 325° F. and leave for twenty minutes, remove, cool, and separate. 
Trim off excess with scissors. If the edges are thick, they may be thinned 
down with cherry stones. 


Thin Mix.—An opening, at least one-half inch in diameter, is made on the 
back of the tissue mold. It is made at some point where it will not interfere 
with the seating area of the prosthesis. The two molds are clamped together 
with a C-clamp and the mold filled with plastic. It is placed in the oven at 
325° F. for five minutes, removed, and the plastic poured out. A layer of 
partially cured plastic will adhere to the metal surfaces. This procedure is 
repeated until the desired thickness is obtained. Experience will enable one 
to determine the number of times necessary. The case is then placed in the 
oven, at the same temperature, for twenty minutes to complete the cure. 

When it is desired to reproduce blood vessels, a thin layer of the plastic 
is applied with a brush and placed under the infrared heat lamp until gloss is 
gone. Then with a fine brush and nonwrinkle ink, or transparent oil paints, 
the vessels are painted on the thin plastic coat (Fig. 26, C). Any other color- 
ing can be applied this way, after which the case is processed as before. The 
vessels will be under the first layer and will not rub off, as would be the case 
if painted on the surface. 

If one wishes hair in the prosthesis, it is simple to insert by the use of a 
sewing needle. Half of the eye is cut off, leaving a prong. The other end is 
placed in a broach holder to afford a handle. The individual hair is placed 
between the prongs and inserted into the finished prosthesis and withdrawn. 
The hair will remain, leaving no trace of the needle hole. 

The viny! plastic prostheses are held in position by the use of liquid skin 


adhesives. 
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LEONTIASIS OSSEA 


LESTER R. Cann, D.D.S., F.D.S.R.C.S.(ENna.), New York, N. Y. 
r IS difficult to write clearly about “leontiasis ossea” for it is only a name 
describing a hyperostosis of the bones of the face, especially of the jaws, and, 
oceasionally, of the skull. It is of unknown etiology with a somewhat variable 
histologie picture. Consequently it is a condition that cannot be placed in any 
distinet category of bone disease. 

The word “leontiasis” dates from antiquity and was used to describe the 
facial deformities resulting from the leprous infiltrations of the skin of the face, 
which gave to the afflicted a lionlike appearance. Virchow coined the term 
“leontiasis ossea” to describe overgrowths of the bones of the face, which also 
produced a fanciful resemblance to the face of a lion. 

One cannot be definite as to just when a person becomes afflicted with the 
disease, but most agree that in the majority of instances it is at an early age. 
The disease usually becomes apparent about puberty. In a remarkable case 
reported by Halliday, a photograph of the patient taken at the age of 3 showed 
enlargement of the nasal bones, although the mother said she noticed no facial 
change until the child was 8 or 9 vears old. The disease is slowly progressive. 
Proliferation of the bones of the nese leads to difficulty in breathing. The laeri- 
mal duets may be encroached upon, oceasionally resulting in a suppurative 
daerocystitis. The maxillary and frontal sinuses are sometimes almost obliter- 
ated by the encroaching deposits of bone. Headache is not infrequently present. 
Neuralgia, from eneroachment upon foramina, is common. Proliferation about 
the orbit causes the eyes to become widely spaced and may produce exophthalmos. 
Compression of the optie nerve, through narrowing of the optie foramen, causes 
blurring of vision and, oceasionally, blindness. Progressive deafness is sometimes 
eneountered. The enlargement of the jaws results in marked malocclusion, 
interfering with mastication and often making speech difficult. As the disease 
progresses the overlying mucous membrane of the jaws becomes stretched 
causing marked prominence of the veins which stand out as striae. The skin 
also is stretched and the deformed face eventually becomes expressionless and 
shapeless. 

All stages and variations of the disease may exist. There is rarely pan- 
involvement of the bones of the face and skull. Usually only one or several 
are implicated. Reisz reviewed 35 cases and listed the frequeney of the bones 
attaeked as shown in Table I. 

The histologic picture varies. In some instances there is osteoclastic re- 
sorption with new and irregular deposition of bone resulting in the mosaie 
design which is characteristic, according to Sehmorl, of Paget’s disease. In 
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TABLE I 








"NUMBER OF CASES 





BONE 
Maxilla 19 
Zygoma 14 
Frontal bone 13 
Parietal bone 13 
Mandible 12 
Nasal bone 1] 
Alveolar process of maxilla (isolated) 6 
Temporal bone 6 
Occipital bone 4 
Orbital bones 4 
4 


Sella turcica 
Palate 

Base of skull 
Sphenoid bone 


other cases, the dense fibrous whorling tissue that has replaced the marrow is 
a matrix for spicules of woven bone and the picture is one resembling fibrous 
dysplasia. 

How confused the whole issue is! Certainly the histologic picture is not 
the diagnostic criterion. In most instances the sections studied represent just 
one portion of the lesion. If many areas were to be examined different pic- 
tures would be seen. 

If one bone or several in a localized area are involved and the histologic 
picture conforms to what we are accustomed to call Paget’s disease, what else 
are we justified in calling the condition but localized Paget’s disease? On the 
other hand, if the picture is one of whorled fibrous displacement of the marrow 
with woven bone spicules, would not the diagnosis be consistent with fibrous 
dysplasia ? 

Then there is the third possibility. A hyperplastic repair of a previous 
periosteitis or osteitis of infective origin may produce a histologic picture akin 
to fibrous dysplasia, or even be called fibro-osteoma. Knaggs describes one 
form of “leontiasis ossea” that he says is a creeping periosteitis ossificans, due 
probably to a low-grade infection. 

From the histologic standpoint, therefore, “leontiasis ossea” may be classi- 
fied either as a form of Paget’s disease, ostotice fibrous dysplasia, or an exuber- 
ant repair of a former inflammatory condition—a sort of bone cheloid. 

The roentgen examination is as variable as the histologic picture. The 
picture may be that of Paget’s disease, fibrous dysplasia, osteofibroma, ete. 

The neglect of examining the entire skeleton roentgenologically would 
account, in many instances, for the idea that “leontiasis ossea” is a monostotic 
disease. If routine skeletal x-rays were made, one might then have a better 
opinion as to the category into which each ease of “leontiasis ossea” might fall. 
Because of the frequent histologie resemblance to fibrous dysplasia and _ be- 
cause of the frequent youthful onset of the disease, Burrows believes that 
“leontiasis ossea” should be classified among the developmental conditions, 
although he expresses this thought with reservations. 

My own view is that leontiasis ossea is simply a sign of a variable number 
of diseases of the skeleton. The diagnosis can only be made from: (1) the 
history; (2) biochemical studies which usually show no change except in the 
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ease of active Paget’s disease when the alkaline phosphatase is raised; (3) 
complete skeletal roentgen studies; (4) histologic examination of a large num- 
her of areas of the lesion. Even then, one may not be able to classify this 
lisease. 

Treatment.—Naturally where the etiology of a disease is unknown, or, at 
best, one of conjecture, the treatment can only be palliative. Surgery to cor- 
rect the deformity, and to relieve the pressure symptoms produced by en- 
croaching bone, is all that can be done. Because of the disastrous results that 
have followed surgical interference in fibrous dysplasia in the very young, it 
is advisable, whenever possible, to delay surgery until well past puberty. In 
properly selected cases, and at the proper time, much can be done for these 
unfortunate people. 





Fig. 1.—The skull showing osteoporosis cranii circumscripta in 1938. 


Case Report 


This is the case of a 68-year-old woman whose trouble started many years 
before. The first facial changes were noticed when she was about 25 years 
old although the history is quite vague, and it is possible that there were signs 
that had gone unnoticed even before this time. About 15 years ago x-rays of 
the skull showed an osteoporosis cranii cireumscripta with enlargement of the 
bones of the upper half of the face. The skull lesion has slowly progressed, 
ogether with the leontiasis ossea. (Figs. 1, 2, 3, and 4.) Complete roentgeno- 
logic examination of the skeleton shows enlargement of the metacarpal bone 
of the third finger of the right hand (Fig. 5) and changes in the heel of one 
‘oot. Repeated biochemical examinations have been essentially normal. Be- 
cause of the continual progression of the lesion of her skull and of the face, and 
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Fig. 2.—The skull in 1942. 





Fig. 3.—The skull in 1945. 
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The skull in 1950. One can also notice in Figs. 1, 2, 3, and 4 the progressive en- 
largement of the maxilla (leontiasis ossea). 








A roentgenogram showing the enlargement of the metacarpal bone of the third finger. 


his bone is rarely involved in Paget’s disease. 
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beeause cases of leontiasis ossea and osteoporosis cranii circumscripta have 
been reported in hyperparathyroidism, her neck was explored for a para- 
thyroid adenoma, in spite of the negative biochemical findings. 


No adenoma 


Fig. 6.—At the time of the first operation. The patient cannot close her mouth because 
of the large size of the maxilla. Talking and eating were very difficult and drooling from the 
opened mouth was very embarrassing. 


Fig. 7.—A profile view at this same time shows the protrusion of the upper lip and obliteration 
of the lateral fold. 
was found. Many years ago a nose and throat surgeon attempted to reduce 
the size of the maxilla. This apparently was unsuccessful. 
In recent years the maxilla has grown to such proportions that the facial 
deformity has made the patient more or less a recluse and speaking and eating 
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have become increasingly more difficult (Figs. 6 and 7). It was decided that 
something had to be done to give this woman some relief from her distressing 


symptoms. 





Fig. &.—The great enlargement of the maxilla with the stretching of the overlying mucosa 
bringing out the vascular striae. 





Fig. 9.—An intraoral roentgenogram showing the loss of the bony architecture. The 

ots of the teeth show resorption which is indicative probably of the same resorptive process 

hat is attacking the bone in this area. Such a condition of the teeth does not prevail in 
Paget's disease; one is accustomed to find rather a hypercementosis. 

The patient was placed in hospital and again completely studied. The 
studies of Sehmorl, Windholz, Kasalbach, and Gutman showed that the areas 
of deealeifieation of the skull in osteoporosis cranii cireumseripta were due to 

‘morrhagie infarets of the bone and it was my thought that the jaws might well 
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represent a similar process. It was therefore feared that the operation might 
oceasion a considerable amount of bleeding. 

Another consideration was the possibility of stimulating sarcomatous 
changes incident to the operative trauma. Sarcoma is often the end result of 
Paget’s disease, and osteoporosis cranii circumscripta and leontiasis ossea are 
thought by many to fall into this category. However, the urgency of the 
symptoms warranted the chance to be taken. 

Since the lesion was so extensive it was decided to reduce it in three 
stages (Figs. 8 and 9). 

First Operation.—Under local anesthesia vertical incisions were made in 
the region of the first premolar on either side. These were joined by a hori- 
zontal incision along the center of the occlusal ridge. The buceal flap was so 
large that it was divided in the center and two buceal flaps were retracted. 
The palatal mucosa was pushed back for a centimeter or so. The exposed bone 
was vascular, and bleeding, which was quite profuse, was controlled by bur- 
nishing the vascular openings with a blunt instrument. The remaining an- 
terior teeth were extracted and the bone about them showed gross evidence of 
infection. The bone was quite soft and was removed with curets and rongeur 
forceps. Denser areas were removed with gouges. Buceally the bone was re- 
moved to the floor of the nose. It was also reduced vertically for about 2 em. 
After taking away as much as we dared, the bone was smoothed with files. 
The flap was trimmed considerably and securely sutured back in place. The 


patient was returned to her room in good condition. Because of the rather 
profuse bleeding she was given a pint of whole blood. There was very little 
afterpain and healing took place rapidly. Of course, preoperative and post- 
operative antibiotics were administered. 


Second Operation.—Iour weeks later the left side was operated upon. 
Again local anesthesia was used. A vertical incision was made through the 
previous one in the premolar area and was earried horizontally on the ocelusal 
surface to back of the tuberosity. This flap was quite easily raised. The bone 
in this area was much less vascular and fairly dense. There were no teeth 
present in this region. The bone was removed chiefly with gouges and 
rongeurs. The antrum was opened but was apparently not infected. Again 
the bone was smoothed, the flap reduced, and once more secured with sutures. 
No transfusion was done since very little blood was lost. Healing was rapid 
and uneventful. 

Third Operation.—Six weeks later the right side was operated in a similar 
way. Here the bone was much denser and was removed with considerably 
more difficulty than in the other two steps. The antrum was not exposed al- 
though the bone was taken away as extensively as on the left side. It would 
appear that the floor and walls of the sinus on this side had been encroached 
upon and had been considerably reduced in size. It is interesting to note that 
the patient remembered that the mischief had started on this side, and that 
this area evidently was the oldest site of the disease. Bleeding again was 


minimal and healing was rapid. 








LEONTIASIS OSSEA 209 


Soon after the flaps had united and postoperative edema had disappeared 
(Fig. 10), an impression was taken and an acrylic base without teeth was made. 
This applianee was worn comfortably. The reason for making this plate was 





Fig. 10.—After operation. Note the restoration of the lateral fold and the straight line of the 
upper lip. Compare this photograph with Fig. 7. 





Fig. 11.—The patient as she now appears wearing her new denture in comfort. 


ecause I feared that there might be a rapid reproliferation of bone and that 
possibly it could be contained with this plate; also, that the pressure exerted 
y the plate might cause further regression through pressure atrophy. This 
etually did happen for the plate became loose within a month or so. 

About two months after the last operation a new denture with teeth was 
iade. The jaw had been so successfully reduced that no special tray had to 
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be constructed for the impression. A large size, stock, full impression tray 
was used. The patient is wearing the denture most comfortably. Lately, 
about three months after the insertion of the denture, the patient reports that 
the plate is getting loose. This, I believe, is an excellent sign, for it shows 
that instead of proliferation of bone taking place atrophy is occurring. 

The change in her appearance has been dramatic. Where before she was 
quite unsightly and would not appear in public, she now looks quite normal 
(hag, 31). 

Psychologically, of course, the improvement is great. She goes to the 
theater and eoneerts and likes to mingle with her friends. 


Fig. 12.—A photomicrograph of a section of the anterior part of the jaw. The marrow 
is replaced by fibrous tissue. Osteoclastic resorption is active. Irregular redeposition of bone 
is indicated by the mosaic effect. This picture is consistent with that of active Paget's dis- 
ease. However, the same picture can be seen in the reaction of bone to a low-grade continual 
infection. 


Histologic Examination of the Removed Tissue.—Numerous sections were 
studied from various areas. The pictures were varied. Some showed the 
microscopic picture of Paget’s disease (Fig. 12). Others resembled fibrous 
dysplasia (Fig. 13), while other sections showed islands of cementlike masses 
in a fibrous matrix producing a picture of early cementoma formation (Fig. 
14). There was no one consistent picture. 

The sections that looked like Paget’s disease came from the anterior part 
of the mouth, where the bone was vascular and where there were infected 
teeth. 

Into what category can this patient be placed? Is this condition Paget's 
disease or is it polyostotie fibrous dysplasia? The disease started when the 
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Fig. 13.—A photomicrograph of the posterior portion. The marrow has been replaced by 
dense fibrous tissue in which are islands of acellular woven bone. This section looks like 
fibrous dysplasia. 


Fig. 14.—A photomicrograph of still another area showing a more cellular fibrous tissue 
eplacement of the marrow. The acellular foci of calcific material look somewhat like cemen- 
im and the picture is not unlike that of early cementoma formation. 
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patient was quite young, which rules against Paget’s disease, since this malady 
is seen usually after the fourth decade of life. Also, the involvement of the meta- 
carpal bone points rather to a dysplasia, since this bone is rarely, if ever, 
involved in Paget’s disease. The histologic picture, while varied, was more 
typically fibrous dysplasia, because the only area resembling Paget’s disease 
was in the part of the bone that was vascular and infected and this might only 
represent a response to the infection. By and large, in this case the evidence 
points to the category of fibrous dysplasia. Truly a Linnaeus is needed to 
lead us out of this morass and to classify the diseases that comprise the hyper- 
ostoses of the bones of the skull and face. 

However, the one lesson that can be learned from this case is that sur- 
gery, wisely applied, can have a beneficent effect and that many of these suf- 
ferers can be helped physically and psychologically. 

I wish to thank Dr. I. Snapper for allowing me to publish the roentgenograms of the 
skull and the hand, and for much kindly advice. 


References 


Burrows, H. J.:_ The Bone Dystrophies, In Orthopedics, edited by Sir Harry Platt, New 
York, 1950, Paul B. Hoeber, Ine. 

Gutman, A. B., and Kasalbach, H. H.: Am. J. M. Sc. 191: 361, 1936. 

Halliday, J.: Brit. J. Surg. 37: 52, 1949. 

Knaggs, R. L.: Diseases of Bone, New York, 1926, William Wood & Co. 

Reisz, M.: Arch. f. klin. Chir. 184: 320, 1936. 

Snapper, I.: Medical Clinics on Bone Diseases, ed. 2, New York, 1949, Interscience Pub- 
lishers. 

Schuller, A.: Brit. J. Radiol. 31: 156, 1926. 

Virchow, R.: Arch, f. path, Anat., 1865. 

Windholz, F.: Radiology, 44: 14, 1945. 


888 PARK AVE. 





Loh eon 








COMPOSITE ODONTOMA 


JosErH E. GropJesk, D.D.S., Jersey Ciry, N. J. 


N MARCH 29, 1952, the patient, a white girl, 9 years of age, presented 

complaining of a small growth on the hard palate in the region of the 
maxillary right central and lateral incisors. She stated that she had been aware 
of this mass for six months and that it had been gradually inereasing in size. 
It was slowly foreing the central and lateral incisors out of position, and there 
was evidence of loosening of the two teeth. The parents of the child became more 
concerned as time went on, and they sought the advice of their dentist who in 
turn suggested further studies. 

The extraoral examination of the patient was negative. She appeared to 

he an alert, well-developed and well-nourished child in a normal state of health. 

Upon intraoral examination the hygiene was found to be good. The maxil- 
lary right lateral and central incisors appeared to be Gisplaced labially and 
there was mobility of both teeth. An ovoid-shaped enlargement (Fig. 1) was 
present behind the maxillary right lateral and central incisors which measured 
| em. in diameter. The mucous membrane overlying the mass was normal in 
color and there was no ulceration. The mass was firm and painless. It was 
located close to the gingival margin and protruded inferiorly to such an extent 
that it was just in contact with the lower anterior teeth. 

The past medical history and family history were irrelevant. 

The x-rays of the area were, at the time of operation, considered to be 
negative (Fig. 2, 4). The tentative diagnosis was fibroma. 


Operation 


On April 1, 1952, the following operation was performed under local 
anesthesia: An ineision was made from the maxillary right first premolar 
around the necks of the teeth on the palatal side to the left first premolar. A 
vertical incision was then made toward the midline between the maxillary left 
cuspid and first premolar. The mucoperiosteum was reflected without difficulty. 
In the region in which the enlargement was present, just beneath the periosteum, 

small, apparently well-encapsulated mass was easily removed. The flap was 
then returned to position and immobilized by two black silk 000 sutures. The 
ealing was uneventful and, six weeks postoperatively, the two teeth were 
ound to be very firm and seemed to be moving back into normal alignment. 

The histologie report by Dr. Freund, New York Institute of Clinical Oral 
Pathology, of the specimen was as follows: 

Presented before the class in Clinical Oral Pathology given by the New York Institute 

Clinical Oral Pathology May 14, 1952. 
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Examination of Tissue 
Gross: A roundish nodule buff in color measures 7 x 6 x 4 mm. It cuts with some 
resistance. On section it is white with a yellowish area in the center. 
Microscopic: Section shows a round structure surrounded by a connective tissue capsule. 


[ts center is filled with dental structures. There is one where the pulp facing the capsule 
shows a completely formed crown with dentin and organic remnants of enamel. At another 





Fig. 3. 


area pulp tissue blends into the capsule. Over this pulp a thin layer of dentin and organic 
remnants of enamel are seen. There are strands of connective tissue lined by high epithelium 
and in some areas the inner surface of the capsule is lined by cuboid epithelium, at one 
point reaching the broad layer of pulp described previously. Here it bends like a loop as it 
is seen in developing teeth. 


Diagnosis: Composite odontoma. (Fig. 3.) 


Comment 
After the pathologic report was received, a careful study of the roent- 
venograms revealed two small slightly opaque areas at the distal edge and super- 
imposed upon the crown and neck of the maxillary right central incisor. The 








216 JOSEPH E. GRODJESK 


size of the areas and the density were such that they were easily overlooked at 
the initial examination. 

This case brings out the importance of very careful examination of roent- 
genograms and the advantage of the use of the magnifying glass (Fig. 2, B). 
In spite of the fact that odontomas are rare in this region, one cannot overlook 
them as a possibility. This was well brought out by the pathologie examination. 

At the time of operation, a problem arose as to the method of removal. 
{xcision of the mass with overlying mucosa was considered, but the operator 
decided to reflect the overlying tissue first, with the intention of surgical excision 
with overlying mucosa if the mass could not be enucleated intact. There may 
be some question as to the surgical judgment in this case but the outcome 
proved the method chosen to be satisfactory. 
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PREGNANCY TUMOR 


Report of a Case 


Harris Buakeg, D.D.S.,* Paterson, N. J., AND Frep S. Bake, D.D.S.,** 


Bronx, N. Y. 


M*: J. F., a white female patient, married, aged 17, was referred on Feb. 
2, 1952, complaining of a growth on the gingivae on the left side of the 
lower jaw. The patient was in her eighth month of pregnancy, and she had 
first noticed the condition five months previously. However, she did not seek 
treatment until the present time when the lesion had inereased in size to the 
point where it interfered with mastication. 

The patient was a well-developed young woman in no acute distress and 
with a history of normal pregnaney. The extraoral examination was negative. 
The intraoral examination revealed poor oral hygiene and gross neglect of the 
teeth. There was a marginal gingivitis present throughout the maxilla and 
mandible. The lower left second premolar and first molar were missing and 
apparently growing out of the first molar socket was a mass which extended 
from the first premolar to the distal of the second molar, and from the muco- 
hueeal fold, across the ridge to the floor of the mouth (Fig. 1). The mass was 
lobulated and pedunculated on a broad base. It was not painful, and bled 
very easily. The lesion was blue-red in color, irregular in shape, firm, but elastic 
in texture. The mucous membrane covering the lesion was ulcerated, apparently 
from the trauma caused by mastication. 

The family and past medical histories were of no apparent significance. 
The roentgenographie examination was essentially negative. 

The following operation was performed: Under local anesthesia an incision 
was made circumscribing the tumor buceally and lingually. The tumor was then 
separated from the underlying bone with a periosteal elevator and removed en 
masse. Bleeding was profuse but was controlled by the use of 000 silk sutures 
and Adrenalin gauze packs. Proecaine penicillin, 500,000 units, was adminis- 
tered intramuscularly. Healing was uneventful and there had been no re- 
currence of the lesion at the time of writing. 

Pathologist’s report (Margit Freund, M.D., of the New York Institute of 
Clinieal Oral Pathology) was as follows (Fig. 2) : 





Gross: An irregular, lobular firm elastic tissue received in fixative measures 23 x 19 x 12 


m. It is whitish in color, On section the cut surface is white with greyish areas. 


Microscopic: The entire material was sectioned. It shows a lobular structure partly 
leerated and partly covered by multilayered squamous epithelium. The structure is made 
p by partly dense, partly edematous connective tissue showing numerous endothelial lined 
spaces containing blood. They vary in size and are most numerous in the ulcerated areas. 





*Adjunct Oral Surgeon, Barnert Memorial Hospital, Paterson, N. J. 
**Fellow in Dentistry and Anesthesia, Lincoln Hospital, Bronx, N. Y. 
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Fig. 1. 

















PREGNANCY TUMOR 219 


At the site of ulceration, the surface is covered with blood, fibrin, and polymorphonuclear 
leucocytes. Polymorphonuclear leucocytes also infiltrate into the connective tissue decreasing 
in number towards the center of the mass. Where the epithelium is present it varies in 
width. In some areas, it is markedly edematous, while in other zones it shows cells with 
marked keratinization. The basal layer shows an occasional mitotic figure. Not infrequently, 
in the epithelial lined area, there is a dense infiltration by lymphocytes and plasma cells. 


Diagnosis: Uleerated vascular epulis (compatible with pregnancy tumor). 


Comment 

Because of the clinical appearance of this lesion and the accompanying 
history of pregnancy a clinical diagnosis was easily made. This impression was 
confirmed by the histologic examination. 

The pregnancy tumor was first described in this country by Blum!’ in 1931. 
This growth usually develops about the second or third month of pregnancy 
and is probably activated by hormonal influences. Such tumors should be 
removed, especially if they interfere with mastication.’ 
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AN AMELOBLASTOMA OF THE MAXILLA 


JuLius Wisorr, D.D.S., ANp BERNARD Levy, D.D.S., Brookiyn, N. Y. 


HIS is the case " a 29-year-old white woman, who presented herself at 

the office on May 29, 1952, with a complaint of pain and a foul taste ema- 
nating from the region ee a previously extracted tooth. 

General inspection of the patient revealed a well-nourished, well-developed, 
mildly apprehensive woman. Family history, habits, and environment were 
unimportant. Past history disclosed that one and one-half years before the 
patient developed a dull pain in the upper right maxilla and consulted her 
family dentist. X-rays at that time revealed an impacted upper right third 
molar. This tooth was removed under local anesthesia. This procedure com- 
pletely relieved her symptoms, until ten days prior to her present visit. Dur- 
ing the intervening time the patient noted that the area from which the im- 
paction was removed acted as a food trap and required frequent digital re- 
moval of food residue. 

Extraoral examination was negative. Intraoral inspection revealed the 
upper right third molar socket to be open. There was a deep pocket on the 
distal surface of the upper right second molar which was not mobile. There 
was no distention of either the buceal or palatal plates and the covering mu- 
cous membrane was normal. On digital pressure, a purulent discharge was 
evident from the third molar socket. Complete loss of the buccal plate of 
bone in this area could be demonstrated as far back as could be palpated. 
There was a suggestion of crepitus on the palatal side in this area. There 
was no clinical communication between the oral cavity and the antrum. All 
teeth in the area were vital. 

Radiographs taken at this time showed the bone loss (Fig. 1). The im- 
pression was that of chronie infection, complicated by a periodontal pocket 
on the distal aspect of the second molar, and created by the removal of the 
impacted tooth. Treatment consisted of curettage of the area. 

Under local anesthesia, a vertical incision was made into the bueeal mu- 
cous membrane of the upper right first molar region. The incision was car- 
ried back around the necks of the first and second molars and posteriorly 
along the crest of the ridge past the third molar. A generous mucoperiosteal 
flap was carefully retracted, revealing an almost complete absence of buceal 
plate. A grayish cyst wall, which adhered to the flap at many points, was 
exposed. Pressure on the cyst wall caused a copious discharge from the third 
molar socket. The outline of the cyst was carefully followed and it was dis 
sected away from the surrounding normal tissue. The lesion was found to 
extend to the posterior border of the maxilla, medially to the palatal wall 
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which was markedly thinned out. Superiorly it displaced the antral floor 
which was not perforated. Inferiorly it had completely destroyed the crest 
of the ridge. 

The cyst wall was completely removed but in several segments. The 
sharp edges of the remaining bony cavity were removed and the wound thor- 
oughly irrigated. The edges were sutured together and the patient was placed 
on antibiotic therapy. 

The tissue was submitted for histologic study and the report by Margit 
Freund, M.D., Pathologist at the New York Institute of Clinical Oral Pa- 
thology, was cystic ameloblastoma (Fig. 2). 

Ameloblastoma of the maxilla is uncommon. It is usually found in the 
mandible, mostly in the ramus and occasionally in the molar, premolar areas, 
and at the symphysis. Of the forty cases of ameloblastoma examined at the 
New York Institute of Clinical Oral Pathology, this is the second one found in 
the maxilla. A third found in the maxilla was in combination with an 
odontoma. 
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A QUESTIONABLE ADAMANTINOCARCINOMA OF THE MANDIBLE 


STANLEY J. BEHRMAN, B.A., D.D.S.,* NEw York, N. Y. 


Introduction 


HE question of malignancy is always raised in any discussion of those 

tumors classified as ameloblastomas. Some have been called malignant 
because of metastases to the neck, lung, or other bones, some because they 
showed a histopathologie picture of a malignant type, and others because they 
showed metaplasia to more malignant tumors over a period of time. Robinson’s' 
survey of 379 eases revealed only 4.5 per cent to be in the possibly malignant 
category. In no instance has the histopathologic picture of ameloblastic 
malignaney been clear cut. This case similarly presents histopathology which 
is controversial. Consequently it may not contribute directly to any better 
understanding of the over-all problem. What this case does do, however, is 
indicate the need for more thorough follow-up of all edentulous patients by 
every practitioner. 


Case Report 


A 63-year-old white man was first seen on Sept. 28, 1951, with the chief 
complaint of swelling of the right jaw of two weeks’ duration. 

Past Dental History.—The patient had been wearing full upper and lower 
dentures for twenty-five years. Approximately two weeks previously the 
patient noted that his lower denture did not fit properly and that there seemed 
to be a swelling of the posterior portion of his lower jaw on the right side. 
This swelling gradually inereased unaccompanied by fever, chills, or malaise. 
‘ive days prior to this examination the patient consulted his dentist who took 
some roentgenograms and suggested that the patient see a physician. This 
was done and he was referred here for aid in diagnosis. 

Past Medical History.—The patient had always been in good health except 
for an episode of pleurisy about ten years previously. 

Family History.—The patient denied familial disease. 

Clinical Examination.—The patient was a well-developed, well-nourished, 
white man whose positive findings were limited to the region of the right side 
of the mandible and neck. There was a tender, firm mass about the posterior 
portion of the body of the right side of the mandible extending laterally, 
obliterating the mucobuceal fold, and downward into the submaxillary space. 
The mass measured approximately 5 by 6 by 4 em. The skin overlying the 
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mass was erythematous. Careful examination showed the buccal mucosa to be 


intact. At the angle of the jaw, overlying the right mastoid process, was a 
firm, thick; slightly tender node. No other adenopathy was noted. There was 
numbness of the right lip. Movement of the jaw produced pain in the region 
of the swelling. 

Laboratory Findings.—Urinalysis, blood count, and blood chemistry de- 
terminations were within normal limits. Papanicolaou examination of the 
sputum was negative. 

Roentgenographic Examination.— 

Periapical—The mandibular right molar region was involved by a destrue- 
tive osteolytic eroding lesion. This had apparently produced a fracture in the 
first molar region. Anterior to this irregularly eroded region, and extending 
to about the midline, was a smoothly outlined circumscribed radiolucent area. 





Fig. 1. 


Occlusal.—A smoothly outlined cireumscribed area of bone destruction 
extended from about the symphysis 4 em. posteriorly. It had produced thinning 
and expansion of the medial and lateral cortical plates; its dimension in this 
aspect was 2.5 cm. 

Lateral and Posteroanterior Views (Stereoscopic).—An extensive patho- 
logic fracture anterior to the right angle was evident. The superior and inferio) 
cortical surfaces were involved and all margins appeared irregular. Anterior 
to this eroded region was a rather smoothly outlined radiolucent area involving 
the remainder of the body of the mandible on the right side. These changes 
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appeared to be the result of an expanding and destructive process (Fig. 1). 

Lungs.—Films of the lungs revealed chronic interstitial fibrosis and em- 
physema. Carcinoma of the lungs could not be ruled out. 

Bones.—Films of the pelvis, dorsolumbar, and sacral spine were normal. 

Differential Diagnosis.—The extensive osteolytic nature of the lesion plus 
the rapid course indicated a malignant neoplasm. The extensive destruction 
of mandibular bone with no visible break in the integrity of the skin or buccal 
mucosa pointed toward a lesion of central origin. The posterior region of 
erosion contiguous with the anterior smoothly outlined ecystlike structure 
seemed to represent either malignant degeneration of an ameloblatsoma or a 
benign cyst appearing coincidentally with a malignant lesion. The negative 
Papanicolaou examination of the sputum seemed to eliminate a metastatic 
tumor with the primary tumor in the lung. The normal laboratory findings 
appeared consistent with a local lesion of the mandible. 

Tentative Diagnosis.— 

Tentative diagnoses were made as follows: 

1. Adamantinocarcinoma. 

2. Fibrosarcoma adjacent to a benign cyst. 

Biopsy.—Penicillin, 400,000 units twice daily (3 procaine: 1 sodium), had 
been initiated on Sept. 29, 1951. On Oct. 1, 1951, the patient was premedicated 
with morphine, 0.008 Gm., and atropine, 0.0004 Gm. Under mandibular block 
infiltration anesthesia (lidocaine hydrochloride 2 per cent) four specimens 
were taken for biopsy examination by the intraoral route: 

A. Bueceal mucosa and approximately 1 em. of the attached mass at the 
site of the pathologie fracture. 

B. Deeper areas of the soft tissue mass. 

Involved bone and attached soft tissue. 

D. Contents of the cystlike lesion anterior to the fracture site. The mass 

resembled dense granulomatous tissue; the bone was rough and eroded; the 


~ 


anterior lesion was cystic. Serapings were taken for Papanicolaou examina- 
tion. 


Histopathologic Examination (Stephen Vogel, M.D., Assistant Professor 
of Pathology, Assistant Professor of Pathology in Surgery, Cornell University 
Medieal College; Assistant Attending Pathologist, The New York Hospital).— 


Microscopic description: A: In this section there are masses of epithelial tumor cells 
with abundant eosinophilie cytoplasm and large vesicular nuclei which vary considerably in 
shape and often contain eosinophilic nucleoli. These cells are arranged in sheets which are 
partially separated into bundles by fibrous connective tissue. There are numerous mitotic 
figures. Many areas of necrosis and hemorrhage are encountered and there is often infiltration 
by polymorphonuclear leucocytes and some lymphocytes. Often focal collections of cholesterol 
slits are encounteerd. Overlying the tumor mass is a thick layer of stratified squamous and 
cornified epithelium with its lamina propria in which there are numerous vascular channels as 


well as diffuse lymphocytic infiltration. 
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B: There are numerous fragments composed of tumor similar to that described in 


“A.” 
C: One of the sections on this slide is a solid mass of tumor cells. 






The other shows 






tumor cells surrounding and invading small fragments of bone. 
D: This section consists of a large area of necrosis, calcification, cholesterol slits, hemor- 







rhage and tumor nodules. 





Diagnosis: Carcinoma—buccal mucosa. Carcinoma, secondary—mandible. 






Papanicolaou Examination.—Class V. (Conclusive evidence of malignant neoplasm.) 

Post-Biopsy Course.—The postoperative course was uneventful. The 
intraoral wound healed nicely. In view of the histopathologic findings an 
extensive operative procedure was indicated. 

Operative Procedure (Oct. 9, 1951, by Ward O'Sullivan, M.D., Assistant 
Attending Surgeon, The New York Hospital) .— 

A generous incision was begun posteriorly behind the angle of the mandible, swept for- 
ward in the lateral aspect of the upper neck below the mandible to curve upward dividing the 


lower lip in the midline. The flap of skin and cheek was then elevated. Overlying the mass 


proper, the platysma was deliberately left on the tumor and the skin shaved off this area. 
After the cheek had been laid back, 













This was to provide a better margin around the tumor. 
an incision was made in the mucosa of the floor of the mouth on the medial aspect of the 
Because of the close attachment of the submaxillary 
The masseter muscle 





mandible and the mandible circumscribed. 
gland to the region of the tumor, this was excised with the specimen. 
was divided as it attached to the mandible and the mandible divided proximally above its 
Anteriorly, it was divided beyond the symphysis mentis. The specimen was then 

As a temporary reconstruction of this area, 2 Kirschner wires were placed properly 
They seemed 








angle. 
removed. 
angulated and bent, and inserted into the proximal and distal fragments. 
secure, each entering the bone to a distance of approximately 1 cm. or 1% em. 
The wound was closed about the wires. There were 2 layers on either side, the mucosa 
This gave a good covering both intra- 









and the skin including subcutaneous tissue and muscle. 
orally and externally to the wires which did not seem to be pressing on either the skin o1 







mucosa. 
Because of the extensive procedure, a tracheotomy was performed, a vertical incision 


made in the midline of the lower neck, the incision deepened to the tracheal rings, and a small 
opening made into the trachea proper. A tracheotomy tube was then put in place and the 
wound loosely closed about it, using buried catgut and skin silks. A dry dressing was applied. 

The patient, who tolerated this procedure well, was taken to the recovery room in good 












condition. 
Histopathologic Examination (John M. Pearce, M.D., Surgical Pathologist, 
The New York Hospital; Professor of Pathology, Cornell University Medical 
College ).— 






Gross description: The specimen consists of a portion of mandible and attached 
muscular tissue and tumor. The overall length of the mandible is 10 em. This gross mass 
has been sectioned upon arrival, the mandible having been split longitudinally. It is found 
to be made up of several masses of an indurated tan to gray mass. The largest of these 
More at one end than another a cystic cavity is present, which is lined by 







is 2 em. across. 
necrotic grey slough. 






A. Section of tumor from various areas in the bone. 
B. Section of cyst wall exclusive of bone. 
C. Section of cyst wall and being decalcified. 
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Microscopic description: A: Beneath an intact gingival mucosa which is seen in some 
sections there is noted an anaplastic tumor which contains many mitoses. Its nuclei are 
vesicular and the constituent cell is squamous in nature. It is spreading in sheets and cords 
and its invasive nature is everywhere demonstrated. There are numerous polymorphonuclear 
leucocytes infiltrating the tissue. Small abscesses are observed. There is increased fibrosis 


in association with the tumor mass. (Fig. 2, A and B.) 





Fig. 2, A. Fig. 2, B. 


B: No tumor is seen in this section. There is a large cyst which is lined by stratified 
squamous lining. There is extensive hyalinization and calcification of the fibrous tissue 
external to this cyst. There are areas of hemorrhage and other areas of deposition of deep 
golden-brown pigment which is largely extra-cellular. 

C: The wall of the cyst is made up of delicate spicules of bone. More peripherally 
there is a denser cortical bone. Within the cavity and merging with the bony trabeculae 
there are large masses of cholesterol crystals surrounded by foreign body giant cells and 
separated by interlacing bands of fibrous tissue. In this particular section there is no 
carcinoma. 


Diagnosis: Adamantinocarcinoma—mandible. 


Postoperative Course.—The immediate postoperative course was unevent- 
ful. The tracheotomy tube was removed on the fifth postoperative day. On 
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Oct. 22, 1951, the patient was discharged to a convalescent home, this was 
twenty-six days after admission to the hospital and thirteen days after resec- 
tion of his mandible. 

Interval Note.—Approximately ten weeks after the patient was dis- 
charged from the hospital, on a routine follow-up examination, a small node in 
the right side of the neck was palpated. The patient was immediately admitted 
for biopsy of the node with the possibility of a neck dissection to follow if the 
node proved positive. 

Biopsy (Jan. 10, 1952, Ward O’Sullivan, M.D.).—A 1 em. cervical mass 
over the tail of the right parotid gland was excised along with some adjacent 
parotid tissue. (The stainless metal supporting wires were removed from the 
mandible at this time.) 

Histopathologic diagnosis (John M. Pearee, M.D.): “Papillary eystadenoma 
lymphomatosum (Warthin’s tumor).” 

Postoperative Course.—The immediate postoperative course was unevent- 
ful and the patient was discharged from the hospital on the eighth post- 
operative day. 

Interval Note—During the next three months there was a gradual 
development and enlargement of a mass in the anterior region of the first 
operative site. Pain radiating to the right temple was experienced and be- 
came increasingly intense. Redness and local heat developed over the tumor 
site. Swallowing became progressively more painful. Examination revealed 
a 4.5 by 4 em. ulcerated tumor mass within the mouth extending to the skin. 
The skin was erythematous, indurated, and appeared to be infiltrated with 
tumor. The mass seemed to fill the site of the bony defect of the mandible. 

On April 5, 1952, the patient was admitted to the hospital for the third 


time. 

Biopsy (April 7, 1952).—-A specimen of the lesion in the floor of the mouth 
was taken for biopsy examination. 

Histopathologic Examination (John M. Pearce, M.D.).— 


Microscopic description: The submucosa of the tissue is nearly replaced by epithelial 
cells arranged in dense clumps. These extend to the limit of excision. The cells vary ex- 
tremely in size and shape. The nuclei are bizarre with vesicular nuclei and prominent 
nucleoli. Mitotic figures are frequent. The tumor is diffusely infiltrated with polymorpho- 
nuclear leucocytes and lymphocytes. 


Diagnosis: Carcinoma, secondary—buccal mucosa. 

Operation (Richard Stark, M.D., Assistant Attending Surgeon, The New 
York Hospital; Assistant Professor of Surgery, Cornell University Medical 
College) —On April 10, 1952, the following surgical procedures were per- 
formed: 


Right radical neck dissection; through and through excision of recurrent carcinoma of 
the mandible; closure by means of a pedicle graft from the forehead and split thickness 
grafts from both thighs and abdomen. 
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Histopathologic Examination (Stephen Vogel, M.D.).— 

Microscopic description: A (section through the tumor from the buccal mucosa): The 
sections show an anaplastic epithelial tumor infiltrating deep beneath a section of intact 
buccal mucosa. The tumor cells are quite pleomorphic and show many mitotic figures and 
little keratinization. 

B (section of tumor from the skin): This tumor mass presents a morphology similar 
to that deseribed above. The section is composed entirely of tumor tissue. 

C (section of node in immediate vicinity of tumor): This lymph node is hypoplastic 
hut does not contain demonstrable tumor cells. 

D (section of nodes from neck): The section through these hyperplastic nodes shows 


no tumor cells. 
E and F (further section from neck): No tumor cells are demonstrable. 


Postoperative Course.—The patient has had a rather extensive postopera- 
tive course. To date eight additional surgical procedures have been per- 
formed, all to insure adequate closure of the operative site. On April 30, 1952, 
immediately following grafting of skin to the face, the patient experienced an 
episode of ecardiae arrest. This was overcome by thoracotomy and cardiac 
massage. The patient apparently recovered fully from this event. At this 
writing the wound is completely closed. The patient experiences difficulty in 
swallowing. Ile is about to be discharged for convalescent care. It is hoped 
that he will return in six months for additional plastic procedures. 


Additional Histopathologic Examinations.—The opinions of other pathol- 
ogists follow: 

Margit Freund, M.D., The New York Institute of Clinical Oral Pathology: 
“Careinoma originating most likely from odontogenic epithelium.” 

N. Chandler Foot, M.D., Professor of Surgical Pathology, Cornell Univer- 
sity Medical College: “Carcinoma of immature dental epithelium, probably 
embryonal cell rests. The anterior specimen is a dentigerous cyst that has 


” 


not shown any malignant change. 


Discussion 


Malassez? and Galippe* formulated the theories which today are accepted 
as accounting for the appearance of ameloblastomas in the jaws. Their work 
was nicely reviewed by Bump.‘ In brief, there is infolding of the embryonic 
gingival epithelium to form the dental ridge, which produces each enamel 
organ with a eordon leading to it. The enamel organ in turn produces a bud 
for the permanent tooth and a cordon to that bud. In addition, there may be 
other vegetations from the dental ridge or any of the enamel organs. Since, 
for the formation of the enamel of the tooth, only the epithelium of the in- 
ternal layer of the enamel organ is needed, all other epithelium should atrophy. 
However, not all of these cells disappear. Malassez demonstrated these 
residual epithelial cells in the jaws of the fetus and child and about the roots 
of the teeth in adults. 

At any time in the individual’s life something may stimulate these dormant 
cells to proliferate. The type of growth structure which results depends both 
ipon the origin of the proliferating debris and the degree of differentiation 
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of the cells in this debris. Accordingly, these structures may be simple 
epithelial-lined cysts; may be ameloblastomas showing cells of one or more 
portions of the enamel organ; may be carcinomatous; or, because of the in- 
clusion of a substantial amount of mesodermal tissue, may be considered 
sarcomatous. 

Ameloblastomas with a histopathologic picture of a malignant type have 
been reported by Allgayer,’ Jager,* Kotanyi,’ Murphy,* Horsley,? and Ward 
and Hendrick.*? McGregor’ reviewed the malignant cases in the literature up 
to 1935. 

Two features stand out in reviewing these cases. One is the lack of agree- 
ment among pathologists examining the same case. For example, there is 
Horsley’s Case 2 which Bloodgood felt was an “ameloblastoma without malig- 
nancy,” Broders interpreted as an “epithelioma of ameloblastomatous type,” 
Fox and Stengel felt was “not ameloblastoma,” and Kegel believed to be “a 
carcinoma from the mucous membrane.” The second feature is the repeated 
histologie connection between the tumors and the gingival epithelium (Mc- 
Gregor’s Cases VII and VIII, for example). 

If we agree that all the growth structures under discussion arise from 
remnants of the embryonic gingival infolding, regardless of whether they be 
follicular cysts, ameloblastomas, or carcinomas, then we may also agree that 
the controversial histopathologic diagnoses are a result of the conglomeration 
of the varied morphology of the epithelial cells in the tumors. The next point 
for consideration is whether or not we may see metaplasia from one growth 
form to another. 

Starting with the simplest form, Robinson'* records Cahn as observing 
an ameloblastic structure on the wall of a dentigerous cyst. Similar notations 
were made by Barrie, Hertzler, Morlet and Morlet, and Schroff. These ob- 
servations imply that a simple follicular cyst could, with the proper stimulus, 
become ameloblastic. On the other hand, Churchill (1934) felt that follicular 
eysts and ameloblastomas were distinct entities since he could demonstrate no 
vascularization in the walls of the ameloblastomas. 

To progress one step further, Robinson records Heath, L’Esperance, 
Bercher and Grandclaude, and Suker, as each reporting an ameloblastoma 
which underwent metaplasia to either a carcinoma or a sarcoma. Broders and 
MacCarty considered the ameloblastomas as closely resembling the squamous 
cell carcinoma. Robinson noted a similarity to basal cell carcinoma in one 
section and noted that a number of other authors had pointed out this simi- 
larity of structures (Sprawson and Keizer, Tratman). Nevertheless, Robin- 
son felt that these two neoplasms must be classified as distinct entities. 

It is worthy of note that Francisco, Pusitz, and Gerundo™ reported a 
benign cyst in the tibia of a 9-month-old girl which underwent metaplasia to a 
sarcoma nine years later. 

We have then, in this 63-year-old man, a malignant epithelioma adjacent 
to a benign cyst. The unanswered question is whether there has been an inter- 
mediate ameloblastoma with possible progressive metaplasia from the most 
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benign growth to the malignant. All these structures are the result of pro- 
liferation of retained embryonic epithelium. A central carcinoma could not 
unlikely develop from these residual cells and in morphology resemble a car- 
cinoma of the buccal mucosa. Of interest, too, is the fact that none of the 
cervical nodes, although palpable and hyperplastic, were positive for car- 
cinoma. 

Conclusion 


Two conclusions may be drawn from this presentation: first, that the 
histopathologic interpretation of these jaw tumors is still controversial ; 
second, because the retained dormant epithelial cells in the jaw may at any 
time be stimulated to proliferate, thorough periodic roentgenographic surveys 
should be made of the jaws of all patients, with particular emphasis placed on 
the edentulous group which is so often lost to follow-up examination. 


Summary 


1. A possible adamantinocarcinoma of the mandible in a 63-year-old man 
is presented. 

2. The established theories of etiology and the controversial histopath- 
vlogie pictures of these tumors are discussed. 
3. A plea is made for periodic roentgenographic survey of the jaws of all 
patients, particularly the edentulous. 
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LYMPHOSARCOMA OF THE MAXILLA 
HersBert I. CauMAN, B.S., D.D.S., New York, N. Y. 


N OCT. 31, 1949, Mr. T. G., a white 17-year-old school boy, was seen at my 

office. His chief complaint was a feeling of numbness and sensation of 
coldness in the left side of the upper lip and of the teeth and gums from the left 
maxillary central incisor to the left maxillary first molar. This numbness and 
coldness had oceurred only in the past few days. There was no pain. He could 
not feel heat or cold on these teeth but they did respond normally to the electric 
pulp test. Intermittently for the past year he noticed tears in the left eye. 
On windy days he was not able to see well out of his left eye. His physician 
examined his eyes and found nothing unusual to be present. 

The clinical examination revealed a normal mucosa and teeth in good 
repair. Intraoral roentgenograms (Fig. 1) taken of the maxillary anterior 
teeth were also normal. I requested a neurologic consultation. The patient 
returned to his physician and was referred by him to an outpatient clinic in a 
hospital in this city. 

On Jan. 21, 1950, the patient went to his dentist to be treated for a tooth- 
ache in the right side of his mouth. At that time the dentist noticed no signs of 
swelling in any part of the mouth. 

The patient returned to my office on Feb. 15, 1950. This time his chief 
complaint was swelling in the left maxilla. This swelling started two weeks 
previously and within a few days enlarged to its present size. 

Family and medical histories were nonecontributory and the patient never 
showed a weight loss. 

Extraoral examination revealed a firm, nonfluctuating swelling of the left 
side of the face. It extended medially to the left naris, superiorly to slightly 
below the eye, laterally 3 em. from the nose and inferiorly to the upper lip. 
The upper lip in the left lateral incisor and cuspid areas was raised about 5 mm., 
and a firm, nonfluctuating mass of about 2 em. in diameter could be felt 
beneath it. There was no pain on pressure and no lymphadenopathy. 

Intraoral examination showed a swelling of the labial and buceal mucous 
membrane. It extended from the maxillary left central incisor distally to the 
maxillary left second premolar; from 2 mm. above the cervical margins of the 
teeth superiorly beyond the mucobuceal fold; labially and buccally 1 em. out 
from the alveolar ridge. Although it felt fluetuant, when it was aspirated there 
was no fluid. The mucous membrane in the swollen area was slightly red, and 
directly above the maxillary left lateral incisor a small oval ischemic depression 
was noticeable. There was no pain on pressure. On the palate, slightly to the 
left of the midline and extending mesiodistally from cuspid to molar (measuring 
about 1.5 em. long by 1 em. wide), was an area which was soft to palpation. 
It was not raised but was redder than the surrounding mucous membrane and 
was not painful on pressure. Maxillary left central and lateral incisors had a 
slight pericementitis. The maxillary left central incisor, cuspid, first premolar, 

Presented before the monthly conference of the New York Institute of Clinical Oral 
Pathology, May 28, 1951. 
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nd first molar had slight mobility, while that of the left lateral incisor was 


much more marked. 

The teeth from the maxillary left central incisor to the maxillary left first 
molar did not respond to the electric pulp test. 

Roentgenograms (Fig. 2) taken on Feb. 15, 1950, showed a honeyecombed 
radiolueceney interradicularly and around the apices of the maxillary left 








Fig. 1. 
Fig. 2. 
Fig. 3 


: 
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Fig. 1.—Intraoral roentgenograms taken on Oct. 31, 
2.—Intraoral roentgenograms taken on Feb. 15, 





1949, show no pathologic changes. 
Fig. ‘ 1950, show a honeycombed radio- 
lueeney apically and interradicularly from the maxillary left central incisor to the maxillary 


left first premolar. 
Fig. 3.—Intraoral roentgenograms taken on April 24, 1950, show some filling in of bone 


over the maxillary left central incisor. 
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central and lateral incisors, cuspid, and first premolar, denoting bone loss. The 
bird’s-eye view showed a loss of bone extending far beyond the apices of these 
teeth. Sinus plates taken at this time were of no diagnostic value. 


ee 


Fig. 4.—High-power field shows sheaths of round cells with minimal amounts of cytoplasm 
and large nuclei. The nuclei are dark and vary in size. 


The blood analysis was reported as follows: 


Hemoglobin 106 per cent (Sahli) 
Color index 1.06 
Erythrocytes per c.mm. 5,090,000 
Leukocytes per ¢.mm. 9,600 
Erythrocytes, color Normal 
Anisocytosis None 
Poikilocytes None 
Polychromatophilia None 
Small lymphocytes 23 per cent 
Large mononuclear leukocytes 8 per cent 
Polynuclear: Neutrophiles 65 per cent 
Eosinophiles 3 per cent 
Basophiles 1 per cent 
The urinalysis was reported as follows: 
Amount 35 ¢.¢. 
Color Amber 
Appearance Clear 
Reaction Acid 
Specific gravity 1.017 
Albumin Faint trace 
Sugar Negative 
Indican Negative 
Acetone Negative 
Pus cells Rare 
Upon request I received the following report from the hospital where the 
patient’s physician referred him: 
The above named patient was here as an out-patient on November 2nd, 1949 for X-rays. 
The results were as follows: 
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Chest—Negative 
Paranasal sinuses: Left ethmoiditis, and left naris is obstructed due to hyper- 


trophied turbinate bones. 

Under infiltration anesthesia a section of the mass was removed with 
sealpel from the labial area of the maxillary left lateral incisor and sent for 
histopathologic examination. 

The biopsy report by Dr. Margit Freund, Pathologist of the New York 
Institute of Clinieal Oral Pathology, was as follows (Fig. 4) : 


Examination of Tissue 

Gross: Two pieces of soft tissue were received in fixative. The smaller is white in color 
and measures 3 x 3 x 2 mm. The larger is irregular in shape, white in color except one 
surface which is dark grey and adherent to it is a buff colored nodule which measures 3 x 2 x 
114%, mm, This mass measures 10 x 5 x 4 mm. 

Microscopic: Section was squeezed and chromatin strands and clumps are seen through- 
out, however, in areas the structure is well distinguishable. It shows an infiltrating tumor 
which extends to the covering epithelium and in areas compresses it. It is made up by 
sheaths of round cells with large nuclei. They have a minimal amount of cytoplasm. The 
nuclei are dark and vary somewhat in size. Mitosis is very infrequently seen. The tumor 
extends into the adjacent mucosa without demarkation. The adjacent mucosa shows inflam- 
matory reaction, a mucous gland and duct. The surface epithelium in areas shows spongiosis 
and dyskeratosis. 


Diagnosis: Malignant tumor—Ewing’s sarcoma. 


In diseussing differential diagnosis I shall treat the patient’s first and 
second visits separately. When I first saw him, his chief complaint was numb- 
ness. All intraoral roentgenograms were negative, pulp tests were normal, and 
there were no clinical signs noticeable. There was a loss of the sensation of 
heat and cold on some of the teeth. From these signs, symptoms, and roent- 
genograms I ruled out dental disease as the etiological factor and suggested a 
neurologic consultation. I felt that the feeling of numbness might have been 
due to a tumor involving some portion of the maxillary division of the fifth nerve. 


During the interim between his first and second visits, although I did not 
see the patient, I was able to receive some information about him through his 
dentist. I knew that he had been seen at the outpatient department of a hospital 
and was under the eare of his physician, being treated for sinusitis. 

Three and one-half months later, when the patient returned, there were 
clinieal signs and the intraoral roentgenograms showed changes. Since swelling, 
fluctuation, and nonvital teeth were present, the possibility of an acute infection 
had to be considered. However, there was no pus on aspiration, no pain with 
or without pressure, and therefore infection as an etiological factor was not 
probable. Since the patient had been receiving penicillin for his ‘‘sinusitis,’’ 
the normal body temperature was of no diagnostic value. An osteomyelitis had 
to be considered. Ordinarily, in a patient in whom the first symptoms appeared 
three and one-half months previously, a maxillary osteomyelitis of that duration 
might have shown much more bone destruction, pain, and suppuration. Peni- 
cillin therapy could have been the retarding factor and might have accounted 
for the delayed bone changes. The early numbness, rapid swelling without 
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inflammation, and diffuse bone loss shown on the roentgenograms made a 
suspicion of a neoplasm mandatory. 
Following the receipt of the biopsy report the patient was referred to an 
oncologist for further treatment. On Feb. 27, 1950, I received this letter: 
Although our pathologists could not be abso'utely certain, they felt the most likely 
diagnosis in the case of T. G. was lymphosarcoma rather than anaplastic carcinoma. Clinically 
I thought this quite likely to be the case and elected to treat him by x-ray therapy. The 


response has been so unusually rapid that I feel more certain than ever that lymphosarcoma 
is the correct diagnosis. There has been almost complete regression of the disease in the 


gingivo-bucecal gutter after three treatments. 

On April 24, 1950, I saw the patient and clinically there were no signs of 
disease. The maxillary left central incisor was beginning to discolor. The 
maxillary left central incisor to left first premolar did not respond to the electric 
pulp test. It should be noted that the first molar now had a normal response 
(Fig. 3). 

On May 15, 1950, I received a second letter: 

It is now three months since treatment was started on Mr. T. G. for his lymphosarcoma 
of the nasal cavity and buccal gutter. There has been complete subsidence of his disease and 
he is now without evidence of any extension. We will continue to follow him with considerable 
interest. 

During the spring of 1952 the patient was about to be drafted and would 
have been accepted had no report of the disease reached the medical board. 
This was proof that to that period the boy was still clinically free of the disease. 

In reviewing this case one primary question came to mind, ‘‘What was 
the earliest time a correct diagnosis could have been made on this patient?’’ 
The patient’s first complaint was on Oct. 31, 1949. The first sign of swelling 
was on Feb. 15, 1950. During this period the patient was being treated for 
a sinusitis with no improvement. Should an exploratory Caldwell-Lue have 
been done? Untold numbers of cases of unimproved sinusitis following treat- 
ment do not have surgical intervention, so that such procedure would not 
necessarily have been a routine one. 

Although there were differences of opinion among the pathologists as to 
the type of malignant tumor, the oncologist who treated it felt that the diagnosis 
of lymphosarcoma was correct. 

Regarding the results, it is inexpedient to say whether earlier treatment 
in this ease would have altered the present result. Of the cases reported, the 
eradication of this type of neoplasm has not been permanent. 

A report of a lymphosarcoma in a 17-year-old-boy in which the diagnosis 
was made three and one-half months following his original complaint is recorded. 
The results of treatment are up to the present time satisfactory, although perma- 
nent cure cannot, with our present state of knowledge, be assured. 
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MALIGNANT MELANOMA METASTATIC TO THE MANDIBLE 
Report of a Case 
LEoNARD I. BLUESTONE, B.S., D.D.S.,* Brookiyn, N. Y. 


HIS is the ease of a 51-year-old white man, married, a self-employed sign 

painter by trade, whose chief complaint was a growth of the lower left 
gingivae. The patient had been bedridden for approximately four months 
prior to my visit. The lower left second premolar was described as loose and 
pyorrhetie and had been extracted under local anesthesia by the family dentist 
at the bedside, about one week previously. Bilateral numbness of the mandible 
was first observed by the patient about three or four days prior to the extrac- 
tion. The lesion in question was first observed about one day following the 
removal of the tooth, at which time it was seen to be about the size of a pea, 
and protruding from the orifice of the socket. It grew larger in size, finally 
preventing oeclusion of the teeth, and interfering with mastication. 

Examination at the bedside revealed a pallid, waxy-looking patient show- 
ing marked debilitation. He was paraplegic, and had marked ptosis of the 
left eyelid. 

Extraorally, the lips were about 2 em. apart at the midline, and there was 
marked bulging of the lower left lip at the commissure. In the left oral vesti- 
bule, a bluish mass was readily visualized ‘‘in situ.’’ 

Intraoral examination revealed a growth, about the size of a walnut, ellipti- 
eal in shape with the long axis anteroposteriorly. It appeared to be attached 
to the erest of the alveolar ridge, distal to the left lower cuspid. The lesion 
was characterized by bluish coloration of its distal surface. There was some 
hemorrhage and dried blood clots at the site of contact of the opposing tooth. 
The surface of the lesion was smooth and firm; it was somewhat fluctuant to 
touch. The mass was freely movable at its attachment, and nonpainful on 
manipulation. There appeared to be a line of demarcation at the periphery 
of its attachment, but no demonstrable pedicle. There was some suppuration 
from the free margin of the gingiva, at the anterior extremity of the lesion. 
The mouth was in a generally unhygienie condition, and the tongue abnormally 
dry. The patient was edentulous, with the exception of the presence of 

23 3 The edentulous ridge distal to the lower left cuspid was 


5 . 22 
edematous and fluetuant. Submaxillary and submental lymph nodes were only 
moderately palpable. 

The past medical history is quite significant. In October, 1949, the patient 
consulted his family physician, complaining of a sore on his back of approxi- 
niately three months’ duration. Examination at that time revealed several 
small moles distributed over the lumbar area. One brown mole, in particular, 
of which the patient complained, was described as having a fibroma-like mass 


*Oral Surgeon, Wyckoff Heights Hospital. 
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hanging from its center by a long stalk. This entire mass was completely 
removed by electrosurgery on Oct. 11, 1949, and the specimen submitted to 
the laboratory for biopsy examination. The pathologist* reported a junction 
type nevus, with evidence of malignant change (nevocarcinoma). The wound 
was kept under close observation during repeated visits over a six-month post- 
operative period, at the conclusion of which the surgeon reported a red, slightly 
raised sear, with complete healing. In October, 1951, two years following the 
removal of the original lesion, a mass was observed about 4 inches above the 
healed sear. This was removed by scalpel surgery, and the specimen again 
submitted for biopsy examination. On this oceasion, the pathologist’s** report 
was as follows: ‘‘Tissue from chest wall; non-pigmented melanoblastoma.’ 
This operation was followed up in January, 1952, by a radical dissection and 
exploration of the subeutaneous tissue of the back. The microscopic examina- 
tion of this tissue was negative for tumor cells, but exhibited only what was 
deseribed as a foreign body tissue reaction. In February, 1952, the patient’s 
back pain became progressively more severe, and paraplegic symptoms were 
manifest. Finally, on March 12, 1952, a neurosurgeon performed a thoraco- 
lumbar laminectomy, with removal of extradural and extravertebral tumor 
mass, to relieve spinal cord compression. The patient was then discharged 
from the hospital, being beyond surgical help, and confined to bed at home, 
due to his paraplegia. 

With this history as a background, I decided, in consultation with the 
attending physician and the family dentist, that removal of the oral mass was 
indicated, solely to provide the patient with symptomatic relief, and to allay 
his inereasing anxiety. Thereupon, the following operation was performed. 

Under mandibular conductive anesthesia, an incision was made down to the 
bone, on the labial aspect, slightly below the periphery of the tumor mass, to 
allow a margin of safety. This incision was extended completely around the 
border of the tumor, freeing it from its attachment with the aid of mucoperi- 
osteal elevators. A second incision was made along the crest of the alveolar 
ridge, for about 4 em. posterior to the distal extremity of the tumor. A wedge- 
shaped section of tissue from this area, in addition to the entire tumor mass, 
were submitted for microscopic study. The soft tissues were retracted lingually 
and buceally, and carefully explored for underlying tumor tissue. <A significant 
finding was that no periosteum was discernible, although the outer plate of 
bone appeared solid and of normal consistency. The socket of the recently 
extracted tooth was filled with a well-organized blood clot. The tumor mass 
itself, while being excised, resembled a mass of lipoid tissue, and the lips of 
the wound billowed apart, following the initial incision. The tissues were 
brought into good apposition, and the wound completely closed with inter- 
rupted sutures. The pathologist’s*** report was as follows: Markedly anaplastic 
tumor compatible with malignant melanoma. 

Photomicrographs of the oral metastasis of this malignant melanoma are 
illustrated in Fig. 1, A and B. 


*Dr. Charles F. Sims, Senior Dermatopathologist, Skin and Cancer Unit of Bellevue 
Hospital. 

**Dr. David Grayzel, Chief Pathologist, Brooklyn Jewish Hospital. 

***Dr. Margit Freund, Pathologist, New York Institute of Clinical Oral Pathology. 
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Fig. 1, 








Fig. 1, A. 
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On the evening of the day of operation (May 9, 1952), the patient was 
reported as being in good condition and resting comfortably. The following 
morning, however, he became comatose and dyspneic, and was immediately 
hospitalized. The physical findings at the time of admission were as follows: 

Temperature, 102; respiration, 40; pulse, 96; blood pressure, 100/60; 
palpable mass on the right flank, left ptosis, left pupil dilated, left facial 
paralysis, left Horner’s syndrome, rales in chest, liver markedly enlarged. 

The admission diagnosis was malignant melanoma, metastatie to subeu- 
taneous tissue, lungs, liver, brain, spinal cord, mandible. 








Fig. 2. 


X-rays taken at the time of admission revealed the following* : 

1. Anteroposterior and lateral examination of the thorax: Both lung fields 
are the sites of extensive nodular infiltrative change. The nodules measure 
approximately 1 em., and are widely disseminated throughout both lung fields. 
Bilateral pleural effusion is present. 

Conclusion: Multiple nodular infiltrative disease, accompanied by bilateral 


pleural effusion, probably on the basis of metastatic neoplasm. 7 
2. Examination of the left side of the mandible: The left side of the fo 
mandible is entirely edentulous; an area of diminished density is demonstrated 
along the gingival margin, and there appears to be some interruption of the oe 
cortex at this point. fr 
The radiograph of the left side of the mandible is reproduced in Fig. 2. Hi 
The patient was at this time moribund. Oxygen was administered via mask, me 
and later by tent. Demerol and barbiturates were administered for sedation. Sal 
ma 


*Dr. Jerome Zwanger, Radiologist, Long Island College Hospital. 
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His blood pressure steadily descended until he finally expired on the morning 
of May 11. The final diagnosis was generalized malignant melanoma, compli- 


cated by pneumonitis. 





SURVEY FIELD 


Fig. 3. 


Summary and Conclusions 

A ease of a malignant melanoma in a 51-year-old white man has been 
presented; it had metastasized to the mandible, and manifested itself in the 
form of a peripheral tumor, following the extraction of a tooth. 

Boyd,’ in his diseussion of the melanoma, makes some rather pertinent 
remarks. He recognizes that ‘‘a mole, exposed to long continued irritation, 
friction, ete., is apt to become malignant, especially on the face, back, or foot.’’ 
He, further, states: ‘‘No tumor presents a more varied picture than the 
melanoma, and it is not too much to say that it may simulate a carcinoma, 
sarcoma, endothelioma, and even a lymphosarcoma. Pigmentation is usually 
marked, but this eannot be regarded as an invaluable criterion, and the diagnosis 
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may have to be made from the histologic picture without the assistance of 
melanin.’’ In this particular instance, it has been demonstrated that the pri- 
mary, as well as the metastatic, involvement were nonpigmented in character, 
and there was very little difference in the comparative histologic pictures. 

Regarding spread, Boyd!’ significantly adds: ‘‘A melanoma is important 
not because of any local disturbance it produces, for it usually remains small. 
It kills by producing widespread metastasis.’’ The incidence of metastasis to 
bone from other primary melanotic lesions has been variously reported. Thoma? 
quotes a study of Geschickter and Copeland (1936) which brought out that 1.07 
per cent of melanomas cause metastasis to bone. The findings of Dr. T. de 
Cholnoky in the series of the Postgraduate Hospital of Columbia University 
reveal 2 cases of melanoma involving the mandible from a series of 110 cases 
of melanoma. A research study presently being conducted by Dr. George T. 
Pack, working in collaboration with Dr. Robert Sherman, provides the startlingly 
high figure of 49 per cent of melanotic tumors metastasizing to bone, based on 
post-mortem examinations at Memorial Hospital for the past twenty-five years. 
This would suggest that the great majority of unsuspected metastases are over- 
looked in the absence of detailed post-mortem examination. Worthy of men- 
tion is the fact that, despite the high incidence of bone involvement in Dr. 
Pack’s series, he did not encounter a single case which involved the mandible. 

In any event, reports of metastasis to the mandible have been exceedingly 
rare, and, generally speaking, oceur late in the course of the disease. Particu- 
larly noteworthy was the extreme rapidity of growth, and widespread involve- 
ment of the melanoma, in its terminal stages. It would appear in this instance 
that the dental extraction opened new blood channels for further invasion, 
although the patient was completely ravaged by the disease at the time the 
extraction was performed, so that the fatal prognosis was in no way altered. 
The central nervous system was involved by direct extension. Brain metastasis 
was evidenced by the clinical findings involving the third, fourth, fifth, sixth, 
and seventh cranial nerves. Gradually an involvement of the peripheral nerves 
was manifest in the form of paraplegia, numbness of the mandible, and facial 
paralysis. Lung and liver involvement has also been noted, so that the 
metastasis to the mandible is readily visualized as but one link in the entire 
sequence of events. 

An illustration of a case reported by the New York Institute of Clinical 
Oral Pathology is shown in Fig. 3.* 
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*A chart from an exhibit entitled “Local and Systemic Aspects of Oral Lesions” shown 
at ~ American Dental Association Scientific and Health Exhibit Section in Milwaukee in 
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Editorial 


Percy Rogers Howe 

ILE life history of Perey Howe as recorded by the well-known biographer 

Rollo Walter Brown in the monograph Dr. Howe and the Forsyth Infirmary, 
deserves more than a book review. In general it may be said that a biography 
does honor not only to a man but also is a fine compliment to the profession to 
which he belonged. In this case the distinction falls in the dental field. The 
contemporaries of Dr. Howe will take much pleasure in looking back on their 
associations, while members of the younger generation should profit from the 
story of his colorful experiences. 

Perey Howe was not only a dentist, but he was also a scientist and human- 
itarian. The author of his memoirs shows how the ambitious son of a pastor 
of the Baptist church in North Providence, R. I., alive with limitless energy, 
exhibited a strange combination of confidence and shyness that was to remain 
with him throughout life. He attended the local schools until his father moved 
to Lewiston, Maine, to serve as dean of the Cobb Divinity School. This gave him 
the opportunity to attend Bates College from which he graduated in 1887, re- 
ceiving an honorary Se.D. degree in 1927. Dr. Howe stated later in life that 
college never had brought him any great awakening but it must have given him 
the desire and curiosity to look beyond the obvious. It must have helped to shape 
an inquiring mind, because when he first became interested in dentistry as an 
apprentice he was not satisfied with the orthodox way of doing things. Percy 
Howe desired to know more than his preceptor could teach him and after a 
year he entered the Philadelphia Dental College where he studied for two years 
for his D.D.S. degree. 

Dr. Howe practiced his new profession first in Auburn-Lewiston; later in 
about 1898 he opened an office in Boston. Though very successful in private 
practice he was attracted by the exceptional opportunity offered by a freshly 
born institution, the Forsyth Dental Infirmary, which was looking for a man 
of unffettered, inquiring mind. He accepted the position offered him in 1915 
and, as the biographer put it, ‘‘a cross fertilization of ideas began between the 
Infirmary, which desired to give dentistry a more important place in the world, 
and Dr. Howe who was impatiently waiting with new dental dreams in research 
that would establish dental education on a sound medical basis.’ 

His investigations as chief of research make a fascinating story and of still 
ereater interest is his far-reaching influence on the institution after he became 
its director in 1927. His research work on ascorbie acid deficiency carried out 
with Prof. S. Burt Wollbach led to a profitable relationship with other pro- 
fessors in Harvard Medical School. The appointment as instructor in pathology 
in 1926 and later as Forsyth Professor of Dental Science in Harvard University 


followed. 
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Invitations for lectures by dental societies showed the awakening interest 
of the profession in dental science as well as in the noted investigator. Dr. 
Howe’s reputation grew and extended beyond the United States. He was made 
a member of the American Academy of Arts and Sciences, and elected president 
of the American Dental Association in 1929 to 1930. He was asked to serve as 
a member of the ‘‘ White House Conference on Child Health’’ called by Presi- 
dent Hoover. That the nutritional aspect of tooth development had become 
an important topic the world over is proved by the invitation Dr. Howe received 
to speak on the subject before the American Dental Society of Europe and the 
Fédération Dentaire Internationale in Paris in 1931. 





Percy RocErRs Howe 


Percy Howe received many other honors. With his characteristic modesty 
he would occasionally exhibit the Jarvie Medal and the Callahan Medal both 
received in 1926, the Newell Sill Jenkins Medal (1927), and the Rhode Island 
Dental Society Medal awarded in 1929. 

Dr. Howe was one of the foremost members of a committee appointed by 
President Conant to reorganize the Harvard Dental School. Being on the same 
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committee I saw Dr. Howe almost daily for a considerable time. He had 
great hopes that the new plan recommended and finally accepted by the uni- 
versity might result in the training of men who would discover the causes of 
dental disease and its prevention. 

In 1948, Dr. Howe was elected a Fellow in Dental Surgery of the Royal 
College of Surgeons in England, which was a great recognition of his life’s work. 
The evidence of regard, however, in which he found the greatest pleasure was the 
honorary degree of Doctor of Laws that Harvard conferred upon him in 1941 
with the citation read by President Conant: ‘‘Prophet of a new era in dental 
medicine, a practitioner who demonstrated the need for fundamental! studies of 
the problems of his profession.’’ 

Here is a man who had a full and interesting life. His scientific achieve- 
ments are matched only by his human interest as is evidenced by the delight with 
which he would sit down in the hallway of the Infirmary and talk with the 
mothers and grandmothers who brought their children for dental care, listening 
to their problems and giving them advice. Daniel Webster years ago composed 
an epitaph that may well be applied to Perey Howe: ‘‘A great and good man. 
Great men are not difficult to find, but a great and good man is rarely seen.”’ 
One of Dr. Howe’s contemporaries put it into other words. He said that Perey 
Howe was ‘‘the most helpful and friendly and noble person.’’ 

K.H.T. 


The Forgotten Branch of Dentistry—Endodontics 


ORE progress has probably been made in the field of endodonties during 
the last ten or twenty years than in any other field of dentistry. And 
yet, endodonties remains the forgotten branch of dentistry. 

Thirty years ago, endodonties was carelessly practiced. The number of 
dentists who used bacteriologic control was extremely small, most dentists 
depending upon their senses of sight and smell to determine whether a root 
canal was ready for filling or not. The need for a bkacteriologie check has 
become more and more recognized and the younger generation of dentists is 
not alone in using this technique. More and more of the older dentists are 
coming to realize not only the need but also the simplicity of carrying out 
this procedure. 

Recognition of biomechanical principles in the preparation of the root 
canal cannot be considered to have been a long suit in endodontie practice 
some ten or twenty years ago. Today instruments are usually set to a pre- 
determined level in order not to traumatize the periapical tissue in keeping 
with biologie and surgical principles. 

Diagnostic methods and instruments of diagnosis have been developed 
during the last ten or twenty years which are far more accurate and depend- 
able than those of the past. This makes for certainty in recognition of early 
pulp disease and for better treatment. In fact, the art of diagnosis in endo- 
donties has probably been developed to a greater degree than in any other 
branch of dentistry during the last decade or two. 
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Those interested in furthering the advancement of endodontics were 
quick to see the potentialities of the antibiotics. Within a year or so after 
penicillin was made available, a half dozen reports appeared in dental litera- 
ture on its use for the treatment of infected root canals. Since then combina- 
tions of antibiotics designed to destroy all types of bacterial flora present in 
infected root canals have been developed. As early as 1948 a report on the use 
of a penicillin-streptomycin combination was reported in the Journal of Endo- 
dontia. As such, it preceded a similar combination of antibiotics used in the 
field of medicine. Not only have those working in the field of endodonties been 
quick to adopt the discoveries in medicine but have pioneered in their own right, 
in an effort to fill a need. 

The treatment of infected root canals has been greatly simplified by achiev- 
ing in one or two treatments what in some cases could not have been attained 
in two or three times that number of treatments by older methods. This has 
not only made endodontic treatment a time-saving procedure compared with 
the past but has made the conservation of teeth economically feasible for a 
greater number of patients. 

And yet, today endodonties is the forgotten branch of dentistry. Exam- 
ination of the program of the last American Dental Association meeting in St. 
Louis fails to disclose a single essay or clinic devoted to the treatment of pulp- 
less teeth. Or, was there one? Yes, a clinic on tooth bleaching is listed un- 
der ‘‘Operative Dentistry’’ and a elinie on apicoectomy is listed under ‘‘Oral 
Surgery.’’ 

The back pages of The Journal of the American Dental Association list the 
section chairmen of the various branches of dentistry. Close scrutiny of these 
pages for a section on endodonties fails to disclose one. There is even a section 
on practice management and two sections on prosthodonties, but none on endo- 
donties. Verily endodonties appears to be treated as a stepchild in the family 
of dentistry. 

It is time that the recognition which is its due be given to endodonties. 
The opprobrium once attached to root canal treatment has been shed through 
the years. While a few die-hard ‘‘hundred percenters’’ might still be extant, 
the great mass of the dental profession have come to regard endodonties as a 
safe, biologic, and acceptable procedure. It is time that official recognition be 
given this branch of dentistry. 











Operative Oral Surgery 
MYXOFIBROMA* 
Auexis Astarr, A.B., B.S., D.D.S., San FRancisco, Cauir. 


YXOMAS are benign connective tissue tumors typified by the mucoid tissue 
of the umbilical cord.!. They are usually of the mixed types, such as myxo- 
fibroma, lipomyxoma, fibrolipomyxoma, or chondromyxoma,’ and are most fre- 
quently seen in the retroperitoneal tissue, in the mediastinum about the hilum 
of the kidney, and in the leg. In their pure form the myxomas are very rare: 
only few have been reported originating in the jawbones or even in any other 
part of the body. If they do occur in the mouth, they are classified as peripheral 
or central types.” ° 
The peripheral tumor consists of embryonic cells, which are stellate or 
spindle shaped. The tissue resembles ‘‘Wharton’s jelly,’’* is homogeneous or 
somewhat fibrillous. This type of myxoma has been reported to occur in the 
alveolar process of the maxilla. It is slow-growing, grayish, polypoid, and soft. 
The central myxoma histologically resembles that of the peripheral type, 
except that it produces bone expansion in the affected area and occurs more fre- 
quently in the mandible* than in the maxilla.’° 


Case Report 

In 1944, a 17-year-old male patient, employed as a shipyard worker, pre- 
sented himself at the University of California Hospital and Dental School with 
the following history: In April of 1944 he appeared in good health, when’ he 
first noted a painless swelling of his right jaw. As the swelling progressed 
slightly in size, he consulted a dentist who diagnosed the swelling as an ‘‘abscess’’ 
and recommended the extraction of the first molar. The extraction, however, did 
not relieve the swelling; in fact it continued to inerease in size. The patient 
therefore consulted another dentist and the lower second molar was removed. 
Again there was no relief of the symptoms. The boy then consulted a physician, 
who took a biopsy specimen of the involved area, which was diagnosed as ‘‘ gran- 
ulation tissue.’’ The patient was then referred to the University of California 
Hospital. 


Present Status.—At the time of entry, Jan. 12, 1945, he appeared healthy 
and active. His physical examination was completely negative except for the 
swelling of the right side of the lower jaw (Fig. 1). His cervical lymph nodes 
were discreet, movable, and elastic, but not tender. The intraoral examination 
revealed a firm swelling of the right lower jaw. It centered at about the angle 
of the mandible and extended mesially into the anterior region. The first and 

From the Division of Dental Medicine, College of Dentistry, University of California. 


*Aided by grants from the California State Dental Association, American Foundation 
for Dental Science. 


247 











248 ALEXIS ASTAFF 


second right lower molars were missing with large masses of soft tissue in the 
areas of extractions. The sites of the previous biopsy had not healed as yet. 
The mouth was in a very poor hygienic condition; the teeth were covered with 
caleulus and debris. : 

The extraoral roentgenographic examination revealed multiple radiolucen- 
cies in the angle, ramus, and the condyloid process. The bone had expanded 
so that it was more than twice its normal size in every direction, i.e., inward, 
downward, upward, and outward. It had carried the remaining molar tooth 
upward about 4 em. as compared with its expected normal position. The bone 
had lost its normal pattern and apparently was replaced by material of soft 
tissue density which was crossed by trabeculation (Fig. 2). The anterior-pos- 
terior view revealed that the buccal cortical plate was completely destroyed in 
the area of the angle of the mandible (Fig. 3). The left side of the mandible 
showed no abnormality except for some dental caries. 





Fig. 1.—Patient, aged 17, with swelling of his right lower jaw. 


From the roentgenograms of the right side of the mandible, the first im- 
pression was gained that the lesion may be a giant cell tumor. The irregularity 
of the bone pattern and the absence of the buceal cortical plate suggested also 
the possibility of a malignancy. Roentgenographie chest examination was nega- 
tive for metastasis. 

The following laboratory examinations were made and appeared within 
normal limits: 


Alkaline phosphatase 1.4 units 

Phosphorus 3.64 mg. per cent 

Serum calcium 10.39 mg. per cent 
Hemoglobin 100 per cent 

Red blood count 4,800,000 

White blood count 8,000 with normal differential 
Urine Negative for sugar and albumin 
Blood Type ‘‘A”’ 


Kolmer-Wassermann Negative ‘ 
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Fig. 2. 





Fig. 3. 


Fig. 2.—I¢xtroral roentgenogram of right lower jaw 
Fig. 3.—Anterior view showing the destruction of the buccal plate. 
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On Jan. 21, 1945, a biopsy specimen was taken from the area of the ex- 
tracted molars. A photomicrograph is shown in Fig. 4. 

The periphery of the tumor is lined by the stratified squamous epithelium 
of the oral mucosa (Fig. 4, a), with rather densely packed, subepithelial connec- 
tive tissue (Fig. 4,b). The tumor proper is fairly well circumscribed as seen 
in Fig. 4,c. It is of connective tissue in type, made up of small stellate cells 
with processes running irregularly in all directions. The cells and the processes 
are separated by an intercellular, interstitial substance which gives only a slight 
suggestion of basophilic stain. No evidence of malignant changescould be de- 
tected. 


Diagnosis: myxofibroma. 


Fig. 4.—Liopsy specimen from the area of extracted molars. a. 


On Feb. 16, 1945, the patient was scheduled for resection of the right man- 
dible. The operation was performed by Dr. H. Glenn Bell, Professor of Surgery, 
School of Medicine, University of California, and a technicolor motion picture 
was made of the resection. The film and an operator are available upon request. 
Nitrous oxide was administered as the anesthetic via nasotracheal tube and sup- 
plemented by rectal Overtin. After the area was cleansed and draped, a long 
incision was made from the angle of the mandible along the lower border to 
the midline. The skin and the platysma muscles were dissected up and down 
to expose the tumor of the inferior and superior borders of the jaw. The dis- 
section was carried anteriorly to free the limits of the tumor. In the cuspid 
area the jaw was cut traversely with a Gigli saw, and the dissection carried pos- 
teriorly. During this operation it was found that there was not enough normal 
bone tissue left and it was decided to remove the right side of the jaw including 
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The bleeding points were controlled and the mucous 


the condylar process in toto. 
Five 


membrane muscles and fascia closed with interrupted fine cotton sutures. 
erams of sulfanilamide powder was dusted into the wound, and a small rubber 


drain placed before the skin was closed with sutures. 





Fig. 5.—Gross specimen of the removed tumor. 





Fig. 6.—Lateral roentgenographic view of the tumor. 


The gross examination of the resected mandible revealed that the jawbone 
was replaced by a large bulky tumor (Fig. 5) measuring approximately 10 by 
It was rubbery but firm in consistency and could be eut readily with a 


10 em. 
The eutting surface showed that the greater portion of the 


dissecting knife. 
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Fig. 7.—Occlusal roentgenographic view of the tumor. 





Fig. 8. toentgenogram of the posterior part of the tumor which was sectional buccolingually. 
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Fig. 9. 
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Fig. 10. 


Fig. 9.—Over-all section of the tumor proper. 
Fig. 10.—Cross section of the tumor showing distribution of bone trabeculae. 
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Fig. 11. 











Fig. 12. 


Fig. 11.—High magnification of stroma of tumor which does not blend with the fibro- 
blastic pulp tissue. 

Fig. 12.—Note resorption on the buccal surface and bone deposition on the lingual 
surface of the third molar. 
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segment of the horizontal ramus was well encapsulated; it was creamy in color 
and gritty. The cut surface was succulent and somewhat translucent and showed 
small areas of calcified material. 

Roentgenographie examination of the gross specimen showed that most of 
the mandibular bone was destroyed by the tumor and replaced by material of 
soft tissue density. The lateral and occlusal aspects are reproduced in Figs. 
6 and 7. 

The mandible was then divided into three segments of which the posterior 
one (Fig. 8) was prepared for histologic study. Following fixation in 10 per cent 
neutral formol, the ‘specimen was decalcified in 5 per cent nitrie acid, embedded 
in nitrocellulose, sectioned in buccolingual direction, and stained with hema- 
toxylin-eosin. 

The over-all section (Fig. 9) shows the myxofibromatous tumor with the 
third molar in position. In the center of the tumor scattered patches of bone 
tissue are seen; however, they do not appear to regenerate from the tumor cells 
themselves (Fig. 10). 

The fine bone trabeculae are lined by large numbers of osteoblasts. Fig. 
11 demonstrates the tissues surrounding the root surfaces of the third molar. 
While bone and root resorption can be seen on the buceal aspect of the tooth, 
considerable bone deposition is found on the lingual side (Fig. 11). At a higher 
magnification it can be seen (Figs. 11 and 12) that the myxofibromatous stroma 
of the tumor does not blend with the fibroblastic pulp tissue. There is a definite 
line of demarcation between the pulp tissue and the tumor proper. 

The patient had an uneventful recovery. 





Fig. 13.—Patient with bone graft in mouth with wires holding the proximal segment. 
Postoperative Course —In August, 1945, the patient was hospitalized for a 
plastic repair of the right side of the mandible. His facial appearance was asym- 
metrical because of muscular atrophy on the right side (Fig. 13). The cheek 
was sunken in, and his muscle power on this side was very weak. A piece of 
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bone graft was taken from the right iliae area and laid in a small pouch in the 
region of the masseter muscle. Three wires were used to hold it in place to the 
proximal fragment. 

On re-examination several months later, the patient’s chest showed 
no bone or pulmonary metastases. Clinically and roentgenographically the bone 
graft simulated the right side of the mandible (Fig. 14). At the point of wiring, 
somewhat anterior, there was some slight resorption of the inferior portion of the 
graft, but the superior portion appeared to be united. The patient had a fairly 
good lateral range of movement. 


Fig. 14.—Roentgenogram of the right side with bone graft in place. 


Summary 
A case of myxofibroma of the right side of the mandible was observed in a 
male patient, aged 17. Due to delay of proper diagnosis and treatment, the 
tumor was in an advanced stage at the time the patient entered the hospital. 
After a thorough examination by laboratory tests, roentgenograms, and biopsy, 
a resection of the right lower jaw was performed from the mandibular joint 
to the cuspid area. The removed section was replaced by a bone graft. The 


patient had good recovery and, from a functional point of view, a fairly good 
lateral movement of his jaw. 
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ORAL CANCER 
Sranuey L. Lane, M.D., D.D.S., F.A.C.S.,* New York, N. Y. 


Perey of the oral cavity, including the lip, constitutes 8 to 10 per cent 
of all the cancer seen in the United States each year, and causes about 4 
per cent of the cancer deaths, or about six thousand deaths per year. Ninety 
to 95 per cent of oral cancer is squamous ¢ell carcinoma. 

This study is presented as a statistical analysis of three hundred ninety- 
seven cases of squamous cell epithelioma seen in the surgical pathology labo- 
ratory of the Columbia-Presbyterian Medical Center under the direction of 
Dr. A. P. Stout. The period covered in the study is from 1935 through 1945. 

For the purpose of this study, the cases have been divided into several 
anatomical areas. The regions covered are diagrammatically presented in 
Fig. 1. They include what is ordinarily considered the oral cavity and the 
base of the tongue. The base of the tongue is embryologically, pathologically, 
and in behavior similar to the remainder of the oropharynx of which it is ana- 
tomically the anterior portion. It is included because of its contiguity with 
the anterior portion of the tongue. 

In many eases the tumor was found to extend to more than one of the 
anatomical divisions. In these cases an attempt has been made to determine 
the original site and the case has been included in that group. There have 
been several cases in which there was more than one primary lesion, and they 
have been included in the group in which the first tumor appeared. 

The various anatomical subdivisions are: 


1. Lower lip 
Upper lip 
Mucous membrane of cheek 
Tongue, subdivided further into base and an- 
terior two-thirds 
5. Floor of mouth 
. Gingiva of mandible 
. Gingiva of maxilla 
. Palate, subdivided into hard and soft palate 

In classifying lesions of the lip only those tumors that originated within 
the vermilion border were included. 

Table I presents the distribution of the cases in the study according to 
the region of origin. The lower lip and the tongue are the two most common 
sites of squamous ¢ell epithelioma of the oral cavity, approximately 25 per 
cent of the tumors occurring in each location. The lower lip lesions are ten 
times as common as those of the upper lip. In the tongue itself, lesions of 


Read before the class in Diagnostic and Surgical Technics given by the New York 
Institute of Clinical Oral Pathology, Dec. 19, 1951. 

Received for publication, Jan. 18, 1952. 
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the anterior two-thirds are about twice as prevalent as those originating in 
the base of the tongue. 

The mucous membrane of the cheek and the floor of the mouth are the 
next most common sites, each being involved in about 12 per cent of the cases. 

The gingiva of the mandible and the palate come next in order, each having 
about 10 per cent of the cases. 

Of the palate lesions, the soft palate was more frequently the primary 
site than the hard palate in the ratio of about four to three. 

The last two locations in order of frequency were the upper lip and the 
gingiva of the maxilla. Each of these two regions was affected in about 3 
per cent of the cases. 
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Fig. 1.—Area covered in this report. Covers oral cavity and base of tongue. 


The age and sex incidence was similar for all areas. Table II shows that 
there was a sex distribution of approximately 85 per cent male patients and 
only 15 per cent female patients. Thus, we are studying a disease that is pre- 
dominantly one of men. 

Table III shows the ages of the patients studied. Most of the cases 
occurred in the 65- to 69-year group; yet the average age was 60.4 years, and 
the age spread was 21 to 87 years. 

The oral eavity is accessible for examination, and it should therefore be 
possible to discover early the lesions located therein. Early diagnosis should 
lead to a more favorable prognosis. The diagnosis of squamous cell carci- 
noma should always be proved by biopsy. As will be shown, in certain of the 
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TABLE I 


SITE OF ORIGIN NO. OF CASES PER CENT 

Total Cases 397 100 

Lower lip 103 25.9 
Upper lip 10 2.5 
Mucous membrane of cheek 46 11.6 
Tongue 99 24.9 

(ant. 3, 65 16.4%) 

(base, 34 8.5%) 
Floor of mouth 
Gingiva of mandible 
Gingiva of maxilla 


11.8 
9.8 
3.3 


Palate 10.1 
(hard, 17 ) 
(soft, 23 5. 


locations in which cancer oceurs, the incidence of positive Wassermann tests 
is high, and one should not make the mistake of thinking that a lesion is 
syphilitic in nature because of a positive complement fixation test. Syphilis 
and cancer coexist. Any unexplained lesion of the oral cavity which persists 
more than ten days without improvement under routine care and treatment 
should have the benefit of biopsy 


TABLE II 


SEX ~ NO. OF GASES PER CENT 
Male 336 85.3 
Female 58 14.7 


The biopsy should be adequate and preferably from the margin of the 
lesion; it should include some of the normal surrounding tissue, and it should 
contain some of the deeper portions of the lesion. The importance of these 
requirements is shown in the case of granular cell myoblastoma in which the 
overlying epithelium may show changes which could be interpreted as a 
squamous cell epithelioma. Only the deeper areas may show the typical 
granular cell myoblasts. Tissue taken from the necrotic center of a neoplasm 
may show no cancer and result in a misleading negative report. 

Metastatic spread from oral squamous e¢ell carcinoma is to the regional 
nodes in the neck. Each case should have a thorough neck examination to 
determine the presence of lymph node involvement. It must also be remem- 
bered that there is secondary infection present in a great percentage of the 
cases, and therefore there may be lymph node enlargement of inflammatory 
nature. 

TABLE III 


AGE | NO. OF CASES AGE NO. OF CASES 

20-24 

30-34 7 
40-44 5 40 
50-54 ‘ 55-5 42 
60-64 i 5-6 61 
70-74 5-7 35 
80-84 85-89 1 














ORAL CANCER 261 


Ordinarily, we do not practice prophylactic neck dissection in the treat- 
ment of squamous cell carcinoma of the oral cavity.* Since this has been pre- 
sented we have been performing neck dissections for all patients with lesions 
involving the tongue and floor of the mouth. As a general rule, we feel that 
neck dissection should be performed as the indication arises, usually by the 
occurrence of enlarged nodes or occasionally by unreliability of the patient in 
follow-up. 

We do not place much emphasis on grading of the tumors. The biopsy 
reports are not graded numerically, but instead are reported as “well differ- 
entiated,’’ ‘‘medium differentiation,’’ or ‘‘poor differentiation.’?’ We have 
found that the anatomic location, size, and type of growth have a much more 
important bearing on the prognosis of the case. One of the reasons that we 
do not depend too much upon degree of differentiation, especially as applied 
to a small biopsy, is that we very often find that various sections of the same 
tumor may show different degrees of differentiation. 

As a general rule, the more undifferentiated a lesion, the more susceptible 
it is to radiotherapy, but not necessarily the more radio curable. The lesions 
that grew out from the surface appeared to have a better prognosis as con- 
trasted with those that invaded deeply. Those that were found to involve the 
perineural lymphaties had the poorest prognosis. 

Lower Lip.—Table IV gives the age distribution of the lesions of the 
lower lip. The greatest number of cases were in the 60- to 64-year group, and 
the average age was 59.6 with a spread of 28 to 81 years. There were 92.2 
per cent men and 7.8 per cent women in the series. As far as incidence of 
colored patients to white, there were very few colored patients in the series. 
Table V gives the incidence of the lesion in Negroes as compared to the entire 
study. Ninety-eight and nine-tenths per cent of lower lip lesions were found 
in white patients. 


TABLE IV. LOWER LIP 


AGE | NO. OF CASES AGE NO. OF CASES | 10 YR. 
20-24 0 25-29 ee 2° 
30-34 2 35-39 3 -9 
40-44 4 45-49 10 -14 
50-54 9 55-59 12 -21 
60-64 16 65-69 10 -26 
70-74 ll 75-79 13 —24 
80-84 1 85-89 0 -1 


Early lip lesions can be treated equally well with either surgery or radio- 
therapy.t The esthetic results are equivalent. Lesions of somewhat larger 
size are probably better treated by radiotherapy. Extremely large lesions 
are better treated by surgery because with radiotherapy there is destruction 
of the lesion and of surrounding tissue and, if the lesion is extensive, the 
tissue destruction will require later reconstructive surgery. This is better 


performed initially. 





*This is the opinion of the author and not necessarily that of the Columbia-Presbyterian 


Medical Center. 
*+We use the term radiotherapy to include all modalities—external radiation, radium 


mold, interstitial radium, and radon seeds. 
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TABLE V. CoLoR INCIDENCE 


WHITE NEGRO YELLOW 
(PER CENT) (PER CENT) (PER CENT) 
Total 95.7 3.4 : 0.9 
Lower lip 98.9 1. 
Remainder 94.6 4. 


: 1.2 


If there are enlarged or firm neck nodes present when the patient is first 
seen, surgery is the method of choice and a neck dissection should be per- 
formed early or at the same time as the lip resection. Some lymphaties from 
the lower lip may go into the mandible through the mental foramen, and one 
must keep this fact in mind when treating carcinoma of the lower lip. The 
method of choice for the treatment of metastatic neck disease is the surgical 
radical neck dissection. 

The five-year survival rate for patients in this series was approximately 
75 per cent. 

The upper lip lesions were similar to those of the lower lip. The average 
age was 49 years with a spread of 33 to 62 years. There were 80 per cent 
men and 20 per cent women. The principles of treatment are much like those 


for the lower lip. 

Mucous Membrane of the Cheek.—Squamous cell carcinoma of the mucous 
membrane of the cheek occurred most frequently in the 70- to 74-year group 
(Table VI). The average age was 62.4 years with a spread of 42 to 84 years. 


TABLE VI, Mucous MEMBRANE OF CHEEK 


NO, OF CASES | AGE | NO. OF CASES 
4 45-49 
3 55-59 
3 65-69 
13 75-79 
1 85-89 








It was noted that both in this group and in the group of tongue cases 
there was a high incidence of history of syphilis or positive complement fixa- 
tion tests. Twenty-two of the 46 cases in this group had reports of serological 
tests, and, of these, eight were positive. If we assume that most of those who 
had some history of venereal disease were tested, the percentage of positive 
serology is found to be somewhere between 8 out of 46 (total cases) and 8 
out of 22 (tested cases), or between 17 and 36 per cent. This is well above 
the average in the normal population or in the remainder of this series. 

Squamous cell carcinoma of the mucous membrane of the cheek can be 
treated either by surgery or radiotherapy. The lesions in this location ap- 
peared to be more differentiated, and surgical treatment appeared to have a 
slight advantage over radiotherapy. The same principle of neck dissection 
is followed in this group. A prophylactic neck dissection is not performed, 
but a radical neck dissection is performed if indicated clinically by the pres- 
ence of a metastatic neck node. The type of radiotherapy preferred is pri- 
marily external radiation. The surgery performed is complete removal with 
the use of the cold knife, with or without a split skin graft, and with or with- 
out splitting the lip for exposure, depending upon the individual case. 

The five-year survival rate was approximately 30 per cent. 
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Tongue.—There were 99 cases of tongue lesions studied (Table VII). 
Sixty-six per cent of the lesions occurred in the anterior two-thirds of the 
tongue and 34 per cent in the base. The age distribution is shown in Table 
VIII. The greatest incidence was in the 65- to 69-year group. The average 
age was 59.2 years for the total group with a spread of 21 to 80 years; 56.9 
years for the anterior two-thirds group with a spread of 21 to 78 years; and 63.7 
years for the base group with a spread of 37 to 80 years. 


TABLE VII. TONGUE 


NUMBER PER CENT 
Total cases ~ 99 100 
Anterior % 65 65.7 
Base 34 34.3 


The sex incidence for the entire group was 84.7 per cent men and 15.3 per 
cent women. LEighty-one and two-tenths per cent of the lesions of the ante- 
rior two-thirds of the tongue occurred in men and 18.8 per cent in women; 
91.2 per cent of the lesions of the base of the tongue occurred in men and 8.8 
per cent in women. 


TABLE VIII. ToNnGue 


AGE TOTAL | ANTERIOR ~, | BASE 
20-24 1 1 

25-29 3 3 

30-34 

35-39 2 1 1 
40-44 2 2 

45-49 9 7 2 
50-54 10 7 3 
55-59 17 12 3 
60-64 13 9 4 
65-69 21 14 7 
70-74 11 5 6 
75-79 5 1 4 
80-84 1 1 


The treatment of choice is surgery for the anterior lesions, surgery or 
interstitial radium for the middle third lesions, and external radiation for 
the base lesions. In general, lesions of the base of the tongue are undiffer- 
entiated and behave like lesions of the rest of the oropharynx. 

The principles of neck dissection are the same as for the other groups. 
The possible argument against prophylactic neck dissection in this group is 
the reported high incidence of cross metastasis, thus suggesting the necessity 
for bilateral prophylactic neck dissection. In this group the presence of 
initial neck metastasis favors surgical treatment of the primary lesion in 
continuity with neck dissection. 

In the total series, serological tests for syphilis of 58 out of 99 cases were 
recorded. There were 20 positive results. This gives an average between 
20 of 58 and 20 of 99 or between 21 per cent and 38 per cent. If this is further 
broken down into anterior two-thirds and base, the percentage of positive 
serology in base lesions is about 10 per cent and in anterior two-thirds lesions 
between 28 per cent and 43 per cent. This is significantly greater than the 
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percentage of positive Wassermann tests in a nonselected group and sug- 
gests a possible etiological relationship. 

The five-year survival of patients in both groups was 36 per cent for all 
treated cases and 25 per cent for all determinate cases including the inoper- 
able and palliated cases. In the anterior two-thirds group, the five-year sur- 
vival was about 41 per cent for the treated cases and 36 per cent for all 
determinate cases. In lesions of the base of the tongue the five-year survival 
was 22 per cent for treated cases and 14 per cent for determinate cases. 

Floor of the Mouth.—The age incidence is given in Table IX. The 
greatest number of cases are in the 55- to 59-year and 70- to 74-year groups. 
The average age was 62.8 years, and the spread was 40 to 81 years. The sex 
incidence was 91.5 per cent male patients and 8.5 per cent female patients. 


TABLE IX. FLoor or Mout 


AGE NO, OF CASES | AGE NO. OF CASES 
40-44 3 45-49 4 
50-54 3 55-59 8 
60-64 rs 65-69 4 
70-74 8 75-79 6 
80-84 3 85-89 0 


Lesions in this location can be treated either by surgery or radiotherapy. 
The type of radiotherapy can be either external radiation or interstitial radi- 
ation. Surgical treatment may require a subtotal removal of a section of the 
mandible. If enlarged neck nodes are present, the treatment should be a 
combined neck dissection and resection of the floor of the mouth, splitting 
the mandible, with or without removal of a portion of the mandible, depend- 
ing on the proximity or invasiveness of the lesion. 

The five-year survival was about 21 per cent. 

Gingiva of the Mandible.—The average age in this group was 61.4 years, 
with a spread of 42 to 87 years (Table X). We have recently treated surgi- 
cally a 21-year-old girl who had a squamous cell carcinoma of the lower 
gingiva. Her case is not included in this series. The sex incidence was 74.4 
per cent men and 25.6 per cent women. 


TABLE X. GINGIVA OF MANDIBLE 





AGE | NO. OF CASES | AGE NO. OF CASES 
40-44 1 45-49 8 
50-54 5 55-59 2 
60-64 5 65-69 7 
70-74 5 75-7§ 2 
80-84 2 85-89 1 


The treatment of choice of these lesions is surgery. Very superficial 
lesions can be treated successfully by radiotherapy. 

If the lesion is small and there is no evidence of bone invasion, it is safe 
to remove only a portion of the underlying bone with an adequate margin 
of mucosa. Because of the lymphatic drainage extending on both sides of 
the body of the mandible, however, it is usually necessary to remove a block 
of the mandible or to perform a disarticulation and resection on the side of 


the lesion. 
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Usually, in removing the bone, the upper neck is entered and, as this 
would make any further surgery at a later time difficult, this operation is 
usually combined with a complete radical neck dissection. It is permissible 
to combine the removal of the primary lesion and mandible resection with 
an upper neck dissection if clinically no enlarged nodes are found. If the 
tissue studies reveal metastatic involvement then complete neck dissection 
should be performed. 

live-year survival was about 28 per cent in this group. 

Gingiva of the Maxilla.—This was a difficult group to isolate because 
of the involvement of the adjacent hard palate and the presence of a group 
of cases originating in the antrum and spreading to the gum of the maxilla. 
These cases were not included in the series. In general, the squamous cell 
carcinoma originating in the antrum is more undifferentiated and has more 
hone destruction. Lesions originating from the gingiva of the maxilla tend to 
be more differentiated and show a greater degree of ulceration. 

The average age of this group was 60.7 years with a spread of 47 to 76 
years. There were 61.5 per cent men and 38.5 per cent women in the series. 

The treatment of choice in this group is surgical resection with the use 
of electric cautery through the soft tissue about the perimeter of the resection. 
Neck dissection is performed only when there are clinically positive nodes. 

Five-year survival was about 25 per cent. 

Palate.—Palate lesions were divided into those of the hard or soft palate. 
The soft palate group included those of the anterior tonsillar pillar. Of the 
40 cases studied, 17 or 42.5 per cent were located over the hard palate and 
23 or 57.5 per cent of the soft palate (Table X1). 


TABLE XI. PALATE 


NUMBER PER CENT 
Total cases 40 100 = 
Hard 17 42.5 
Soft 23 57.5 


The age incidence is given in Table XII. The greatest number of patients 
were in the 60- to 69-year groups. The combined average was 60.3 years with 
a spread of 34 to 80 vears. In soft palate cases the average age was 64 vears 
with a spread of 50 to 80 years, and in the hard palate cases the average age 
was 55.6 years with a spread of 34 to 76 years. 

TABLE XII. PALATE 


AGE TOTAL ’ HARD «SOFT 


30-34 1 ] 

35-39 ] 1 

40-44 

45-49 2 2 

50-54 + 1 3 
55-59 5 1 + 
60-64 6 4 2 
65-69 6 1 5 
70-74 4 1 3 
75-79 3 1 2 
80-84 1 1 
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TABLE XIII 





| AVERAGE AGE | AGE SPREAD 
Floor of mouth 62.6 40-81 
Palate 
Total 60.3 34-80 
Hard 55.6 34-76 
Soft 64 50-80 
Tongue 
Total 59.2 21-80 
Anterior % 56.9 21-78 
Base 63.7 37-80 
Gingiva of mandible 61.4 42-87 
Mucous membrane of 
cheek 62.4 42-84 
Lower lip 59.6 28-81 
Upper lip 49 33-62 
Gingiva of maxilla 60.7 47-76 
Total 60.4 21-87 


Of the total group, 92.2 per cent were men and 7.8 per cent women. In 
the soft palate group 95.5 per cent were men and 4.5 per cent women. In the 
hard palate group 88.2 per cent were men and 11.8 per cent women. 

The lesions of the soft palate can be treated either by surgery or radio- 
therapy. The lesions in the region of the anterior tonsillar pillar are treated 
more successfully by radiotherapy. In the hard palate lesions, superficial 
lesions can be treated by radiotherapy, but in general the treatment of choice 
is surgery, particularly if there is any question of bone involvement. 

Treatment of lymph node involvement is the same as described for the 
other locations. Radical dissection is performed for clinically positive neck 
nodes. 

The five-year survival rate in this series was about 22 per cent for the 
hard palate lesions and 21 per cent for the soft palate lesions, with the poorest 
prognosis for the lesions of the anterior tonsillar pillar. 

Table XIII gives a summary of the average age and the age spread for 
all groups. Table XIV gives a summary of the sex incidence for the various 














locations. 
TABLE XIV. SEx INCIDENCE 
MALE FEMALE 
(PER CENT) (PER CENT) 
Total 85.3 14.7 
Lower lip 92.2 7.8 
Upper lip 80 20 
Mucous membrane of 
cheek 76.1 23.9 

Tongue 

Total 84.7 15.3 

Anterior % 81.2 18.8 

Base 91.2 8.8 
Floor of mouth 91.5 8.5 
Gingiva of mandible 74.4 25.6 
Gingiva of maxilla 61.5 38.5 
Palate 

Total 92.2 7.8 

Hard 88.2 11.8 

Soft 95.5 4.5 
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Summary 

1. Three hundred nintey-seven cases of squamous cell carcinoma of the 
oral cavity are presented. 

2. The approximate incidence of various anatomical locations is: lower 
lip and tongue, each 25 per cent; mucous membrane of cheek and floor of 
the mouth, each 12 per cent; gingiva of the mandible and palate, each 10 per 
cent ; gingiva of the maxilla and upper lip, each 3 per cent. 

3. This is essentially a disease of elderly men in the 60-year age group. 


4. Approximate five-year survivals are presented. 








INTERESTING ORAL SURGICAL CASES 


Martin S. Prorzet, D.D.S., Newark, N. J. 


Introduction 


N THE practice of exodontia and oral surgery many unusual and difficult 

eases are referred for immediate diagnosis and treatment. The oral surgeon’s 
clinical background therefore must include experience in diagnosis of unusual 
eases besides a practical knowledge of the regional anatomy, pathology, and 
x-ray interpretation. In addition, the surgeon must operate at all times with 
an adequate surgical team consisting of no less than a trained anesthetist and 
a competent surgical assistant. When these requirements have been fulfilled, 
the patient and the referring dentist or physician can be reasonably assured 
of a good surgical result with a minimum amount of postoperative trauma, 
pain, edema, and loss of function. 

Five unusual cases will be reported. 


Case 1. Mixed Tumor of Salivary Gland Type of Palate 


On Oct. 9, 1947, a well-developed 29-year-old Negro woman, Mrs. M. P., 
was referred to me for diagnosis and treatment. 

Her chief complaint was the presence of a large annoying ‘‘lump”’’ in the 
roof of her mouth. Because of this ‘‘lump”’ the patient experienced difficulty 
in chewing, swallowing, and impediment of speech. 

The past medical history revealed only the usual childhood diseases. The 
present illness began about five years previously, when a small mass devel- 
oped on the roof of her mouth. <A physician described the condition as a 
‘*temporary blister’’ and no treatment was advised. The growth slowly but 
progressively increased in size for three years. During the past year, how- 
ever, the mass expanded rapidly involving a greater portion of the palate 
(Fig. 1). The patient now gripped with the fear of cancer appeared for 
treatment. 

An oral examination revealed a pink glistening oval mass the size of a 
large walnut located in the hard palate, extending to the soft palate. On 
palpation, the mass appeared to be firm, well circumscribed, and had the feel 
of hard rubber. It appeared to be well anchored to the palatal mucosa by 
means of a short, stout pedicle. Beneath the taut cellophane-like membrane 
numerous superficial vascular channels were visible. 

A roentgenographic examination revealed no bone pathology. 

The clinical diagnosis was aberrant salivary gland tumor, or mixed tumor 
of the palate. 

Treatment.—On Oct. 17, 1947, the patient was prepared for surgery. One 
half-hour before the operation Demerol, 50 mg., and atropine, gr., 1/150, were 
injected. Pentothal Sodium was administered intravenously, supplemented 
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by nitrous oxide-oxygen. When the surgical plane of anesthesia was reached 
nasopharyngeal catheters were inserted through the nasal fossae. Tincture of 
Metaphen was applied liberally over the affected area. The mass was ele- 
vated from its base by a blunt periosteal elevator and then grasped at the 
pedicle with an Allis forceps. The endothermy cutting electrode was now em- 
ployed, to dissect the mass from the underlying palatal mucosa. Following 
the excision the coagulation current was employed beyond the tumor borders 
to assure complete destruction of neoplastic cells. 

Marked bleeding which was encountered at the posterior palatine fora- 
men was controlled by means of the coagulation current and the application of 
Oxyeel pressure packs. With the hemorrhage under control Furacin oint- 
ment was spread liberally over the wound. 

During the course of the operation, 250 ¢.c. of isotonie saline was admin- 
istered intravenously along with the Pentothal Sodium. 





Fig. 1.—Case 1. . Mixed tumor of palate. 


Pathologic Findings.—Gross examination of the tissue specimen revealed 
a well-developed capsule which completely surrounded the mass. The core or 
tumor bed proper consisted of stringy friable gray-brown strands of tissue 
irregularly arranged in folds and lumps. The tissue specimen was placed in 
10 per cent formalin and prepared for microscopic study. 

The sections revealed a fine fibrillar connective tissue matrix rich in fibro- 
blasts. Trapped within the matrix were many epithelial cells arranged in 
cords, strands, and ductlike or acini fashion. The cells arranged in duetlike 
fashion were cuboidal in outline with nuclei and nucleoli deeply stained. 
Within the lumen a colloid-like substance could be seen (Fig. 2). Mitotie fig- 
ures were infrequent. In other areas the epithelial cells were densely packed 
in small groups and separated from each other by a homogeneous pink-stain- 
ing ground substance. A mature fibrous connective tissue zone, rich in col- 
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Fig. 2.—Case 1. Low-power section. A, Oral epithelium; B, fibrous capsule; C, tumor bed. 





Fig. 3.—Case 1. High-power section. A, Gland acinus; B, colloid-like substance in lumen of 
acinus. 
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lagen, occupied the space between the tumor proper and the surface epi- 
thelium. The latter is stratified squamous in character with hyperplastic 
changes evident, keratin having been formed at the surface (Fig. 3). 
Diagnosis: Aberrant salivary gland tumor. 
Postoperative Examination.—The patient was examined four years later, 
at which time no evidence of recurrence could be observed (Fig. 4). 





Fig. 4.—Case 1. Postoperative, four years later. 


Case 2. Fracture of Mandible in a 4-Year-Old Child 

On June 6, 1949, a young boy, P. B., aged 4, was carried into my office 
in the arms of his mother. 

The child had been playing in one of the local playgrounds and had lost 
his balance while climbing on a ‘‘monkey bar.’’ As he fell, his chin struck one 
of the bars. He landed on the ground erying and complaining of severe pain 
and bleeding from his mouth. After examination by his physician and dentist, 
he was referred to me for diagnosis and treatment. 

The child complained of pain and mobility of his mandibular teeth. 
Bleeding was annoying but under control and the lower lip was sore to touch. 

An oral examination revealed a marked separation of the anterior seg- 
ment of the mandible between the right first and second incisors and the left 
second incisor and canine (Fig. 5). On palpation the teeth were fixed to the 
alveolar process, but the process itself was extremely mobile with marked 
anterior and superior displacement. The lower lip was crusted with clotted 
blood and some edema was present. The hemorrhage in the form of a slow 
ooze was definitely under control. 

The roentgenographie examination revealed a fracture between the man- 
dibular right first and second incisors and the mandibular left second incisor 
and canine. Displacement of the teeth and the alveolar process was in a 
superior direction (Fig. 6). 

Diagnosis: Fracture of the alveolar process of the anterior segment of the 


mandible. 
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Fig. 5. 
Fig. 5.—Case 2. Fracture of mandible in child 4 years old. 
2. Roentgen film of fractured mandible. i 


Fig. 6.—Case 





Fig. 8. 


Arch bar appliance. 


Fig. 7.—Case 2. 
2. Postoperative photograph. 


Fig. 8.—Case 








Fig. 9.—Case 2. Postoperative roentgen film. 
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Treatment.—Nitrous oxide-oxygen-Vinethene anesthesia was administered 
and a stainless steel arch bar 0.051 inch thick was contoured to approximate 
the cervical margin of the mandibular teeth. The fractured segment was 
then reduced into its normal relationship and held in this position by an as- 
sistant. The bar was ligated to the teeth by means of stainless steel wire 0.015 
inch thick. With the bar locked in position, reduction and fixation were sat- 
isfactory (Fig. 7). 

Postoperative Course.—Except for some immediate postoperative nausea, 
healing was uneventful with function maintained at all times during treat- 
ment. At the end of four weeks, nitrous oxide-oxygen-Vinethene was admin- 
istered and the wires and bar were removed. Postoperative examination re- 
vealed the fractured alveolar process and the teeth supported by it to be firm 
and in excellent position (Fig. 8). There was no displacement and the pa- 
tient exhibited no signs of discomfort or related any disagreeable symptoms. 

A postoperative roentgenogram six months later confirmed the good re- 


sult (Fig. 9). 


(To be concluded in the March issue of the Journal.) 








MANAGEMENT OF A TRUE HEMOPHILIAC REQUIRING 
THE EXTRACTION OF A PRIMARY TOOTH 


Watter R. Linpsay, D.D.S.,* THEoporE SuHER, D.M.D., M.S.,** AND 
Sati P. CHATrerJEA, L.D.S.,*** PorTLAND, ORE. 


Introduction 


RAL surgical procedures constitute a serious problem in the true hemo- 
philiac patient. This case report illustrates the treatment of a preadoles- 
cent child presenting a behavior problem which made difficult the use of the 
conventional modes of treatment previously described in the literature. 
Hemophilia is a hereditary hemorrhagic disease, limited to the male, and 
transmitted through the female. The principal abnormality in hemophilia is 
the delayed coagulation of the blood. This delay may be caused by one of the 
following mechanisms: 


a. The absence from the globulin fraction of the plasma of a substance 
which is necessary for the conversion of prothrombin to thrombin. This miss- 
ing substance may be either plasma thromboplastin or a thromboplastin pre- 
cursor. 

b. The presence in the plasma of an excess of anticephalin (antithrombo- 
plastin), which neutralizes the action of thromboplastin and thereby prevents 
the conversion of prothrombin to thrombin.' 


The chief characteristics of hemophilia are a tendency to uncontrollable 
bleeding after the slightest trauma, bleeding into the joints, and spontaneous 
small hemorrhages. The laboratory analyses reveal that the following findings 
are normal: the number, size, shape, and hemoglobin content of the erythro- 
cytes, the platelet count, capillary fragility, bleeding time and the calcium, 
fibrinogen, and prothrombin concentrations. The important abnormal labora- 
tory finding is a coagulation time that is markedly prolonged.” 

The Lee and White test of the coagulation time is used to establish the 
diagnosis.?, In the normal person the coagulation time of venous blood at room 
temperature is four to fourteen minutes, whereas in hemophilia the coagulation 
time is usually more than thirty minutes and may be delayed several hours.’ 
Venous blood is used because it is important to avoid the coagulation factor in 
tissue plasma, which is obtained in a sample of capillary blood.’ If the coagu- 
lation time is close to the upper limits of normal, it is best to repeat the test, 
especially when hemorrhages persist. 

From the Division of Dental and Oral Medicine, University of Oregon Medical School 
Hospitals and Clinics. 

*Intern in Pedodontics, Doernbecher Hospital. 

**Clinical Instructor, Division of Dental and Oral Medicine; Associate Professor of Den- 


tistry, Head, Department of Pedodontics, University of Oregon Dental School. 
***Resident in Oral Surgery, Multnomah County Hospital. 
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The diagnosis of hemophilia is determined by a history of this blood dys- 
erasia in the family, the onset of bleeding shortly after birth, the occurrence of 
severe and uncontrollable hemorrhages, the occurrence of hemarthrosis, and 
the prolongation of the coagulation time. 

Various methods for the control of hemorrhage in the hemophiliae have 
been suggested. Some hemorrhages may be controlled by the local application 
of hemostatie agents, especially those derived from the serum of human and 
animal blood and tissue extracts. However, if these local measures are not 
suecessful, the transfusion of plasma or whole blood, preferably freshly drawn, 
are usually the most effective in controlling the hemorrhage. Recently, a prod- 
uct of fractionation of normal human plasma, called antihemophilic globulin, 
has shown considerable promise in the treatment of these patients. 

The reader is referred to the recent extensive reviews of the dental litera- 
ture coneerning the management of dental extractions in adult hemophiliae 
patients by White and Mallett* and Linz.° 


Case Report 


In October, 1951, an 11-year-old white boy was referred to the Doernbecher Memorial 
Hospital for Children by the family physician for treatment of a severe toothache. 

Chief Complaint.—The patient complained of a severe toothache on the left side of the 
face which was swollen and tender to touch. 

Family History.—The patient’s parents were alive and well. Siblings were a 6-month- 
old brother who was alive and well and a deceased brother who expired at the age of 2% 
years from hemorrhage. The latter child was a known hemophiliac. There is no history of 
any other blood dyscrasias, diabetes, cardiae disease, kidney disease, or tuberculosis in the 
immediate family or near relatives. 

Patient History.—The patient needed a transfusion to control bleeding following cir- 
cumcision when one week of age. The parents also noticed that small hematomas appeared 
under the arms from lifting the child as an infant. A diagnosis of classical hemophilia was 
made at 5 years of age. The patient had been hospitalized on three previous occasions for 
persistent hemorrhages from a laceration of the lip, spontaneous epistaxis, and hemar- 
throsis of the left knee. 

Diagnosis.—The oral examination with the aid of roentgenograms revealed an acute 
alveolar abscess of the carious mandibular left second primary molar with a fistular tract 
opening into the buccal vestibule. It was decided that the extraction of this tooth was 
necessary. 

Physical Examination and Laboratory Data in Preparation of the Patient for Surgery. 
—The patient was hospitalized. Physical examination of the patient was essentially nega- 
tive except for rigidity of the left knee which was caused by hemarthrosis of three years’ 
duration. The patient was wearing a metal brace to force extension of the leg. The labo- 
ratory reports were as follows: hemoglobin, 108 per cent—14.9 grams; red blood cells, 5.0 
million; white blood cells, 6,000 with a differential count within normal limits; bleeding 
time, 2 minutes; Lee and White coagulation time, first tube, 90 minutes; second tube, 122 
minutes. Laboratory tests made during previous hospitalizations showed the following to 
be normal: red blood cell fragility test; platelet count; prothrombin time; capillary fra- 
gility test; and calcium and fibrinogen concentrations. 

Antibiotic therapy with Chloromycetin, 250 mg. every six hours by mouth, was started 
one day before surgery, and pentobarbital sodium, 144 gr., was given by mouth one hour 
before surgery. 

A transfusion with 100 ¢.c. of fresh whole citrated blood was given one hour before 
the scheduled hour of surgery. The father was the donor. A Lee and White coagulation 
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time test was made and the results were 14 minutes for the first tube and 1414 minutes 
for the second tube. If the coagulation time had been more than fifteen minutes, the pa- 
tient would have received another 100 ¢.c. of blood and another Lee and White test per- 
formed. 

Surgery.—Procaine anesthesia, 1.5 per cent, was administered by hypodermic syringe. 
The puncture point was made at the gingival crevice of the tooth and the needle was ad- 
vanced supraperiosteally and the anesthetic solution deposited about the root of the tooth. 
The tooth was removed with forceps. The bleeding from the socket was controlled by plac- 
ing a dressing of fibrin foam impregnated with thrombin powder in the socket. To hold 
the dressing, a cotton ball was placed over it and the patient instructed to bite gently. The 
cotton ball was removed in about thirty minutes and the fibrin foam left intact as part of 
the clot. A transfusion of 100 ¢c. of fresh whole blood was given immediately after sur- 
gery. 
Postoperative Care.—The postoperative orders included: bed rest, liquid diet, aspirin, 
5 gr. p.r.n. for pain, ice bag applied to the left side of the face for alternating intervals of 
thirty minutes, no mouth rinses, and Chloromycetin, 250 mg. every six hours. 

The patient’s hospital course extended fourteen days after surgery. Due to slight 
oozing of blood during the night, a large blood clot attached to the socket was found in 
the buceal cavity every morning. A small amount of bleeding occurred after the removal 
of the clot. Fibrin foam and thrombin powder were introduced into the socket to assist 
in the clot formation. Transfusions of fresh whole citrated blood, 100 ¢.c. each, were 
given on the second and fifth days after surgery. On the twelfth day after surgery, the 
clot became detached from the socket and revealed an apparent epithelialization of the 
wound. No further hemorrhages occurred, and the patient was discharged on the four- 
teenth day after surgery. 

Patient’s Behavior During Hospitalization.—This boy presented a unique behavior 
problem to all individuals concerned with his care. It is desirable in the management of a 
hemophiliac that the patient remain as quiet as possible to avoid disturbing the blood 
clot and/or cause a rise in the blood pressure. Yet, at various times, this child was found 
chewing gum, blowing toy balloons, throwing paper and spit balls, blowing toy airplanes, 
jumping around in bed, and performing acrobatics. Several talks with the patient in an 
attempt to gain his cooperation resulted in promises but no change in behavior. It was 
finally necessary to restrain the patient by tying his arms and legs. This action shamed 
him somewhat and he became less active. However, this did not result in the cooperation 
desired for a convalescing hemophiliac. 


Discussion and Summary 


This case report is of an 11-year-old child requiring the extraction of a 
primary tooth who follows the typical pattern of classical hemophilia with the 
exception of no history of this blood dyscrasia in previous generations. 

The definite plan of treatment prior to surgery was to reduce the coagu- 
lation time to within normal limits by transfusions of whole blood. The oral 
administration of an antibiotic was used to control infection. The puncture 
point of the needle was made at the gingival crevice to avoid creating another 
source of hemorrhage. 

The protection of the dressing in the socket with a splint was impossible 
because of: (1) the shallowness of the depression left after the extraction of 
the tooth; (2) the difficulty of anchorage due to the partial eruption of the 
adjacent teeth; and (3) the presence of relatively high interdental papillae. 
Fibrin and thrombin dressings were used to assist clot formation but the flow 
of saliva and the movement of the tongue and cheeks dislodged the clot which 
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resulted in recurrent bleeding from the wound. Although no profuse hemor- 
rhage oceurred, two additional transfusions of whole blood were given to 
replenish the coagulant factors of the blood. 

However, in spite of all the unfavorable factors such as muscular activities, 
the patient’s lack of cooperation, and the inability to protect the wound, fac- 
tors which would apparently be expected to hinder or delay the healing of 
this wound, the child had a relatively uneventful recovery in an average 
amount of time as compared to other eases previously reported. 
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UTILIZATION OF THE GILLIES AND CALDWELL-LUC TECHNIQUES 
FOR THE REDUCTION OF ZYGOMATICOMAXILLARY FRACTURES 


Report of a Case 


PINcUs SHERMAN, M.D., D.D.S.,* aNp GERALD E. BrREAKSTONE, D.D.S.,** 
WELFARE ISLAND, N. Y. 


HE following case illustrates a method of reducing a zygomatic and 

maxillary fracture by direct manipulation without the use of cumber- 
some appliances. The combined procedures of the Gillies and Caldwell-Lue 
techniques facilitate handling by the surgeon and provide less discomfort for 
the patient. 

A 21-year-old white man was admitted to City Hospital after being struck 
by an automobile on Nov. 12, 1950. He remembered no episode of uncon- 
sciousness, dizziness, or tinnitus, but did recall vomiting once shortly follow- 
ing the accident. At the time of admittance the patient displayed no acute 
distress except for a headache and tenderness over the right zygomatic area. 

Clinic: ily, the right infraorbital plate appeared depressed and the over- 
lying skin showed signs of ecchymosis and paresthesia. The right eye had a 
subeonjunctival hematoma laterally and inferiorly, with hemorrhagic dis- 
coloration of the sclera although normal reaction to light and accommodation 
were elicited. The patient was not disturbed by diplopia. The right zygoma 
was depressed and tender to palpation although generally nonpainful. In 
the molar region, the lateral wall of the antrum revealed ecrepitation. The 
patient complained of frequent nasal bleeding indicative of antral hemorrhag- 
ing. No malocclusion was present although the mandible was limited in its 
motion. 

The patient’s blood pressure was 100/70, pulse, 96, and admission tempera- 
ture, 98.6°. The physical and neurological examinations and past medical 
history were essentially negative. The patient’s condition was indicative of the 
following possible diagnoses: 

1. Cerebral concussion. 

2. Fracture of the right zygomatic arch, depressed at the zygomatico- 

temporal, zygomaticofrontal, and zygomaticomaxillary suture. 

3. Fractured lateral antral wall. 

4. Hemorrhage of the right maxillary sinus. 

Laboratory Report.—The laboratory report was as follows: Mazzini, nega- 
tive; urine, negative; blood count, normal; hemoglobin, 16 Gm. 

*Director of Oral Surgery Service, New York City Hospital, Welfare Island, N. Y. 

**Resident of Oral Surgery Service, New York City Hospital, Welfare Island, N. Y. 
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Radiographic Examination—The roentgenographic examination revealed 
a fraeture through the right maxillary bone and antrum, with downward dis- 
placement of the lateral antral fragments. The right sinus was contrastingly 
opaque, suggestive of hemorrhage. There was a linear, slightly impacted 
fracture through the right zygomatic arch immediately adjacent to the 
maxillary bone. The alignment at the site of the fracture was fair. The 
skull was negative for any signs of fracture. 

Therapy at Time of Admission: Crystalline penicillin, 100,000 units im- 
mediately; erystalline penicillin, 100,000 units every three hours; procaine 
penicillin G, 300,000 units twice a day; bed rest and a soft diet. 

The following day, November 13, the patient appeared quite rational 
without any symptoms of cerebral concussion. The ecchymotic area was more 
extensive although the intraorbital site was less tender. On the third con- 
secutive day he was so much improved that the orders included a regular diet 
and a reduction to 300,000 units of procaine penicillin G daily. 





Fig. 1.—Photograph prior to treatment illustrating depression of the right zygomatic arch, 
infraorbital ecchymosis, and hemorrhagic discoloration of the sclera. 


On November 27, in preparation for the reduction of the facial fractures, 
his head was shaved in the right temporal region and he received premedication 
consisting of morphine sulfate, gr. 44, and atropine sulfate, gr. 1/150. 

Using intratracheal gas-oxygen-ether anesthesia, the following operation 
was performed for the reduction of the fractured segments. The skin of the 
right temporal region was prepared with tincture of green soap and merthiolate. 
A one-inch horizontal incision was made above the hairline, midway between the 
tragus of the ear and outer canthus of the eye. This incision was carried deep 
through the skin, subeutaneous tissue, temporal fascia, to the temporal 
muscle. A periosteal elevator was passed downward along the muscle beneath 
the zygomatic arch and the fractured segments were then shifted into a posi- 


tion comparable to the normal side. 
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Intraorally, along the right mucobuceal fold, a horizontal incision was made 
The lateral wall of the maxillary 


} 
| 
i 
j 
d 


from the canine region to the tuberosity. 


sinus was subsequently exposed and was found to have fractured segments of 
bone in several places. The depressed segments were removed and the opening : 


Fig. 2. 
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Fig. 3. 


Fig. 2.—Preoperative radiograph showing opacity of the right antrum and depression of 
the zygomatic arch. 

Fig. 3.—Postoperative v 
segments. 


iew with clearing of the antrum and realignment of the fractured 
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into the sinus enlarged. With forceps and curettes the clotted blood and debris 
were removed. Using the little finger of the right hand and with the periosteal 
elevator under the malar process manipulated by the other hand, the infra- 
orbital plate was repositioned into normal alignment. The nasoantral window 
was ereated beneath the right inferior turbinate through which one-inch 
petroleum jelly gauze was carried from the antrum after being tightly packed 
to support the fractured segments. Sterile gloves were changed and the 
temporal incision was sutured in layers with chromic gut while the skin was 
tied with black silk interrupted sutures. Intraorally the buccal mucosa was 
approximated but not sutured. 

Postoperatively the patient was placed on a liquid diet and received 
Demerol, 100 mg. every six hours and as circumstances required. The follow- 
ing day the patient was comfortable, able to open his mouth fully, and showed 
little discomfort other than some edema. On the third postoperative day he 
was instructed to use a warm normal saline mouthwash and an ice bag applied 
to his face. The fifth day postoperatively the silk sutures were removed and on 
the fifteenth day packing from the antrum was removed nasally. The buccal 
mucosa was practically sealed. 

On December 13, radiographic re-examination of the facial bones showed 
complete reduction of previously reported fractures. X-rays of Jan. 3, 1951, 
revealed no changes. The patient was discharged following an uneventful 
recovery. 

Conclusion 

1. The Gillies approach may be used to reduce simple zygomatic fractures 
or the more complicated zygomaticomaxillary fractures. 

2. The Caldwell-Lue approach provides direct vision and manipulation of 
the maxillary bone, its processes, and the infraorbital plate. 

3. The combined use of these two approaches affords a simple, direct 
method of reducing multiple zygomaticomaxillary fractures. 

4. Fractures involving the infraorbital region should be corrected in 
order to avoid possible visual disturbances. 











DEVELOPMENT AND SURGICAL INTERVENTION OF AN EARLY 
LUDWIG’S ANGINA 


Report of a Case 


Pincus SHERMAN, M.D., D.D.S.,* GeraLp E. BREAKsSTONE, D.D.S., AND 
Martin FeErncoup, D.D.S., WELFARE ISLAND, N. Y. 


HE following case is reported to illustrate the development and surgical 

intervention of an early Ludwig’s angina. 

A 22-year-old married Negro woman, with pain in the left mandibular 
region, appeared at the Outpatient Department of Oral Surgery at City 
Hospital, Oct. 23, 1950. Clinically and radiographically, the left first, second, 
and third mandibular molars were ecariously infected and sensitive to per- 
cussion. At this time the gingivae and the soft tissues of the retromolar 
area were inflamed. The patient received 300,000 units of procaine penicillin 
G and was placed on palliative home therapy of hot normal saline mouth- 
washes and externally applied ice bags. The following day, her condition un- 
changed, she returned and received an additional 300,000 units of procaine 
penicillin G. 

On the third consecutive day, October 25, a more severe clinical picture 
of unilateral edematous swelling of the left side of the face with tenderness 
at the submaxillary, submental, and posterior borders of the mandible was 
observed. The patient experienced trismus in attempting to open her mouth 
and difficulty in deglutition. The left retromolar region was tender and in- 
flamed with the tenderness involving the posterior section of the floor of the 
mouth. This latter area was slightly raised as it extended to the submaxillary 
region. The tongue was in its normal position and did not show any evidence 
of being elevated. The infection primarily involved the submaxillary space 
with secondary involvement of the pterygomandibular and parapharyngeal 
spaces with no point of deep or superficial fluctuation noted. Upon observa- 
tion of these symptoms, the patient was hospitalized for further therapy. 

Physical examination and past medical history were essentially negative. 
The patient’s blood pressure was 146/84, pulse, 90, and respiration, 16. Her 
temperature was 101°. 

Laboratory Report.—The laboratory report follows: 

R.B.C., 4,652,000; Hb., 80 per cent; W.B.C., 17,800; polymorphonuclear 
leukocytes, 88 per cent: neutrophiles, 86 per cent, eosinophiles, 2 per cent; 
lymphocytes, 10 per cent; monocytes, 2 per cent. Wassermann, negative; urine: 
specific gravity, 1,020; glucose and albumin, negative. 

Therapy at the Time of Admission.—Therapy at the time of admission 
consisted of aqueous crystalline penicillin, 300,000 units stat.; aqueous erystal- 


*Director of Oral Surgery Service, New York City Hospital, Welfare Island, N. Y. 
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line penicillin, 50,000 units, every four hours; procaine penicillin G, 300,000 
units stat.; Gantrisin, 2 Gm. stat.; Gantrisin, 1 Gm. every four hours; hot 
normal saline mouthwash, every one-half hour; ice bag to face fifteen minutes 
every hour; codeine sulfate, gr. 4%, and aspirin, gr. 10, p.r.n. every four 
hours. 

Kight hours after her admission there was an increase of edema migrating 
toward the midline of the neck with further distention into the submaxillary 
area. The swelling of the floor of the mouth and difficulty in swallowing were 


intensified. 





Fig. 1.—Radiograph illustrating cariously involved teeth of the left side of the mandible. 


The following morning, the edema increased its migration toward the mid- 
The patient then appeared to be dehydrated and 


line and gravitated inferiorly. 
A diagnosis of 


toxie with her temperature elevated to 103° and _ spiking. 
Ludwig’s angina was made. Because of the clinical picture, a prophylactic 
tracheotomy followed by an incision for drainage of the submaxillary space was 


necessary. 
After premedication with morphine sulfate, gr. 14, and atropine sulfate, 
1/150, the skin of the neck was prepared with tincture of green soap and 
Under 1 per cent procaine infiltration anesthesia the midline of 


gr. 


merthiolate. 
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the neck was anesthetized from the thyroid cartilage down to the suprasternal 
notch. A vertical midline incision was carried through the skin to the deep 
fascia. Hemostasis was secured and the muscles separated by blunt dissection 
in the midline with exposure of the thyroid isthmus. The isthmus was re- 
tracted upward, pretracheal fascia incised, and the third, fourth, and fifth 
tracheal rings were exposed. 

A few drops of cocaine hydrochloride, 1 per cent, were injected into the 
trachea and an incision was made through the third and fourth rings. <A small 
piece of cartilage was excised to allow entrance for a cannula. A No. 7 Jackson 
tracheotomy tube was inserted followed by the approximation of the deep fascia 
with chromic catgut. The skin was closed and tied with black silk. 





Fig. 2.—Photograph of patient following tracheotomy and incision and drainage with rubber 
drain in position. 

Upon completion of the tracheotomy, 0.4 per cent Pentothal Sodium anes- 
thesia was instituted. A horizontal incision was made paralleling and a finger- 
breadth below the inferior border of the mandible in order to gain access to the 
submaxillary space. The skin, subcutaneous tissues, fibers of the platysma 
muscle, and the superficial fascia were incised exposing the submaxillary gland. 
The gland was retracted forward and a hemostat was placed superiorly and 
anteriorly to gain access into the sublingual space. At this point pus flowed 
freely and a specimen was saved for smear and culture subsequently identified 
as Gamma streptococci. A rubber dam drain was inserted into this space and 
held in position with one silk suture to the skin. 

Postoperative Therapy.—Postoperative therapy consisted of continuation 
of penicillin; Gantrisin, 4 Gm. intravenously every ten hours; 1,000 ¢.c. normal 
saline with 5 per cent glucose; suction for tracheotomy tube every one-half 
hour; liquid diet; plot intake and output fluid; demerol, 50 mg. every four 
hours; synkayvite, 10 mg. 

On October 27 the patient received 1,000 ¢.c. of 5 per cent glucose in 
normal saline and 1,000 ¢.c. of sterile water with 5 per cent glucose. The drain 
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was shortened and the external gauze dressing changed because of saturation 
with pus. Following surgery, the patient’s temperature showed a sharp drop. 

On October 28 the patient was more comfortable, able to open her mouth, 
trismus had decreased, she appeared less toxic, and did not exhibit as much 
tenderness in the submaxillary and submental regions. On October 29 she was 
able to swallow and the trismus was markedly reduced. There was still evidence 
of imbalance between the fluid intake and output, requiring another 1,000 c.c. 
of water with 5 per cent glucose. The drain was withdrawn slightly. On 
October 30 a soft diet and Gantrisin tablets substituted intravenous administra- 
tion. 

On November 2, one week following surgery, the tracheotomy tube was 
occluded and removed after trial occlusion. The drain was periodically 
shortened and completely removed on November 6. Under local anesthesia, 
both the tracheotomy and submaxillary incisions were secondarily closed by 
paring the skin and subeutaneous tissues, followed by coadaptation of the edges 
with vertical mattress silk sutures. These sutures were removed four days 
following secondary wound closure. 

On the patient’s fifteenth hospital day, the mandibular left first, second, 
and third molars were removed under conduction anesthesia and an uneventful 
recovery followed. 

Conclusion 

This ease is reported to illustrate : 

1. The rapid onset of Ludwig’s angina resulting from a Gamma strepto- 
cocci. 

2. The use of prophylactic tracheotomy to prevent respiratory embarrass- 
ment and to facilitate incision and drainage with the use of a general anes- 
thetie. 








ACUTE CELLULITIS OF THE FACE FOLLOWING NEEDLE 
PUNCTURE 


Report of a Case 


W. Harry ArcuHeER, B.S., D.D.S., M.S.,* AND WILLIAM Stark, D.D.S.,** 
PITTSBURGH, Pa. 

RS. L. W., aged 30, was admitted with acute cellulitis of the left side of the 
M face with trismus and pain. She reported to the dental clinie Monday, Jan. 
16, 1950, for the extraction of the left maxillary third molar. 
tremely decayed with the pulp involved. 

Anterior palatine and maxillary left zygomatic injections were made, 
following scrubbing of these areas with Tincture of Zephiran. The tooth was 
carefully luxated from its socket. Following exploration of the socket with a 
curette, gauze pressure packs were placed and the patient was discharged from 
the dental clinic to return two days later. 

The patient reported on Wednesday of that week to the dental clinic for 
a postoperative treatment. At this time a moderate amount of edema existed 
on the left side of the face. Very little trismus was present. A postoperative 
treatment was given and the patient was advised to carry on mouth hygiene 
at home and to report back to the clinic on the following day. At this visit, it 
was noted that the patient’s mouth hygiene was extremely poor and that she 
had little or no postoperative care at home following the extraction. The 
patient did not keep the Thursday appointment. However, at 7:30 p.m. on 
Friday, a call was made to the dental resident for emergency treatment to this 


This tooth was ex- 


patient. 
Examination showed that the patient had extensive cellulitis which was 


moderately firm and indurated, involving the entire left side of the face from 
under the angle of the mandible to the left eye. She was in discomfort and pain, 
appeared toxic, and had much difficulty in swallowing and in opening the mouth 


because of marked trismus. The temperature was taken and found to be 101° F. 


The pulse was 120. 

Diagnosis: Acute, fulminating cellulitis with lymphadenopathy, possibly 
as a result of a needle puncture infection, into the sphenomaxillary fossa. The 
patient was immediately admitted to the hospital for incision and drainage. 

The same evening at 9:00 p.m. the following operation was performed: The 
face and mucous membrane were prepared with Tincture of Zephiran and the 
lips were coated with petrolatum. A molt mouth prop was inserted in the 
mouth and the jaws were separated as much as the condition of the patient per- 


mitted. The patient was given no anesthetic other than the premedication of 


*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 
**Oral Surgery Resident, Elizabeth Steele Magee Hospital. 


286 














ACUTE CELLULITIS OF FACE 287 


¥, gr. morphine and 3 gr. Nembutal. With a No. 11 Bard-Parker blade an in- 
cision was made in the mucobucceal fold in the area of the maxillary left first 
molar, extending back to the buceal of the third molar. This incision was about 
three-fourths of an inch long. <A large quantity of foul-smelling greenish yellow 
pus squirted from the incision. With a straight hemostat the tissues were care- 
fully separated to a depth of 4 to 6 em. in the sphenomaxillary space. One-half 
inch iodoform gauze drain was placed into the incision and the patient was re- 
moved from the operating room in a satisfactory condition. 

The postoperative orders were: penicillin, 100,000 units every three hours; 
Aureomycin, 500 mg. every six hours; foreed fluids; hot, wet dressings continu- 
ously of magnesium sulfate applied to the left side of the face; warm salt water 
mouthwash given every hour; codeine sulfate, 14 gr. and 10 gr. acetylsalicylic 
acid every three hours as needed; soft diet, as patient can tolerate; Nembutal, 
er. 114, at bedtime as required; white blood count, differential, and urinalysis 
were ordered. 

Postoperative Notes.—On the morning of January 21, the patient’s tempera- 
ture (rectal) was 102.2° F. The penicillin was increased to 200,000 units every 
three hours and the patient was given 1,000 e.c. of 10 per cent glucose in saline 
to be continued daily. By that evening her temperature (rectal) dropped to 
100° F. On January 22 the rectal temperature again went up to 101.6° F. On 
January 22, evening temperature dropped to 99.2° F. by mouth. On January 
23, the temperature by mouth was again 99.2° F. This entire day and during 
the evening it remained 98.4° F. 

On January 24, the mouth temperature was 99.2° F and dropped in the 
evening to 98.4° F. On January 25, it was 99° F. On January 26, it was down 
to normal, 98.2° F. During the days of January 26, 27, and 28, the patient’s 
temperature was normal. On January 23, the Aureomycin was cut down to 250 
mg. every six hours. Fluids were foreed. On January 24, the penicillin was cut 
down to 100,000 units every three hours. On January 25, the Aureomycin was 
discontinued and the penicillin was eut down to 100,000 units every six hours. 


Postoperative Discussion—On January 22, two days following the incision 
and drainage, there was less facial edema and trismus, also less pharyngeal 
edema which had been caused by extension into the submaxillary space. Drain- 
age was not as good as might be; therefore another operation to improve the 
drainage seemed indicated, since swelling persisted. On January 23, the in- 
tended operation for incision and drainage was canceled because the patient 
was considerably improved, the temperature was lower, the chest clear, and the 
heart regular. Also there was improvement in the parapharyngeal edema. She 
could now swallow more easily, and the temperature was tending toward normal. 
On January 26, the facial edema was practically gone, the trismus was slight, 
and drainage very slight, if any. Therefore on January 28, the patient was 
discharged. 

The laboratory findings were as follows: Culture from the incision showed 
the. infection to be due to pneumococeus, staphylococcus, and Micrococcus 


catarrhalis. 
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On January 21, the white blood count was 14,000 (lymphocytes, 17; mono- 
eytes, 2; neutrophiles, 81). The urine color was amber, clear, acid, sugar-nega- 
tive, albumin-negative, specific gravity, 1.030, occasional white blood cells 
present. On January 23, 1950, the hemoglobin was 73 per cent, bleeding time 
was one and one-half minutes, coagulating time, two and one-fourth minutes. 
The urine was acid, specific gravity, 1.022, albumin, negative, sugar, negative, 
neutrophiles and white blood cells were present. On January 28, the white blood 
count was 5,000 (lymphocytes, 46; neutrophiles, 48; monocytes, 6). 


Comment 


It may be assumed that in this case the extremely poor mouth hygiene 
was an important contributing factor to the needle puncture infection, in spite 
of the customary preparation of the oral mucosa before the insertion of the 
needle. There is also a possibility that inadvertently a nonsterile syringe and 
needle were placed with the sterile ones and there is a remote possibility that 
the carpule was contaminated. 

















INVERTED MAXILLARY CUSPID INCISORS 
S. S. Fase, D.D.S., Los ANGELEs, CALIF. 


ger oh maxillary cuspid incisors are found in various positions, labial, 
palatal, and intermediate, but in most all cases the crown is in an occlusal 
position. The following case report is of interest because an impacted maxillary 
cuspid was completely inverted, forming a part of the wall of the anterolateral 
surface of the body of the maxilla. 


Case Report 


A white boy, aged 17, was referred to our office because of a swelling of 
three days’ duration in the infraorbital region. He did not complain of any 
pain in any of the upper teeth. He had a temperature of 101° F. 

The patient showed a marked cellulitis in the left side of the face. The left 
eye was partly closed. The area was hard and firm with marked redness. On 
examination of the mouth the teeth were found to be in good condition. The 
gingiva throughout the mouth was of normal color. The left and right cuspid 
incisors were missing, the lateral incisors and first premolars approximating 
each other. The upper teeth were tested for vitality and found to be vital. 

Roentgenographie examination revealed an impacted maxillary cuspid com- 
pletely inverted, lying above the apex of the first and second premolars (Fig. 
1). Extraoral roentgenograms of the maxilla in an anteroposterior view re- 
vealed the left maxillary cuspid inverted and in the area of the left maxillary 
sinus (Fig. 2). Anterolateral view of the left maxilla revealed the left maxillary 
cuspid to be in the area of the left maxillary sinus (Fig. 3). 


Treatment.—The patient was given 300,000 units of procaine penicillin G 
in aqueous suspension intramuscularly, and was instructed in the use of saline 
irrigation. The next day the temperature was found to persist at 101° F.; again 
300,000 units of procaine penicillin in aqueous suspension were given intramus- 
cularly. On the third day the temperature remained at 101° F. Again 300,000 
units of procaine penicillin were administered, after which the mucobuceal 
mucosa in the left cuspid area was incised and the area drained. Recovery 
was without incident. 


Operation.—The patient was operated upon under local anesthesia. An 
incision was made and a large mucoperiosteal flap retracted, exposing the an- 
terolateral wall of the body of the maxilla. The overlying bone was excised and 
the tooth was removed (Fig. 4). On removal a large portion of the membrane 
of the maxillary sinus was exposed but left intact. The area was débrided and 
sutured. Three hundred thousand units of procaine penicillin G in aqueous 
suspension were administered intramuscularly. The wound healed without in- 
cident. 
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Fig. 1.—Occlusal roentgenogram showing inverted maxillary cuspid. 





Fig. 2. Fig. 3. 


Figs. 2 and 3.—Anteroposterior and anterolateral views of the maxillary sinus with the 
maxillary cuspid in view. 





Fig. 4.—Postoperative view showing tooth removed. 
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Summary 


1. A ease is reported of an inverted maxillary cuspid in a 17-year-old boy. 
2. The position of the impacted maxillary cuspid is considered relatively 


uncommon. 
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ACTINOMYCOSIS OF THE MANDIBLE 


Report of a Case 
Maurice D. Gruser, D.D.S., M.S.,* Sac Crry, Iowa 


WOMAN, aged 41, was referred to the University Hospital with a mod- 

erate pitting swelling in the right submaxillary area. The present con- 
dition started about five weeks previous to her admission on Sept. 10, 1949. 
She believed a lower third molar was erupting which she thought unusual since 
she had had all her teeth extracted three years before. She first went to her 
physician and dentist. Her dentist prescribed hot mouthwashes and ice bag, 
and her physician gave her 300,000 units of penicillin intramuscularly once a 
day for four days. The area spontaneously drained intraorally and suddenly 
stopped. Soon she developed a sore throat and trismus. She then was on a 
liquid diet. Her lower lip was numb. The area involved was the right mental 
nerve. In a few days she had spontaneous drainage again and the swelling 
disappeared. Later swelling reappeared several times and her dentist estab- 
lished intraoral drainage in the lower third molar region. During these ex- 
acerbations she would develop trismus and pain in front of the right ear. Dur- 
ing the previous five weeks the patient lost ten pounds. 


Examination.—Examination revealed tenderness and swelling, which 
would pit on pressure, extending from the right submaxillary area to the 
sternocleidomastoid muscle. There was intraoral drainage from the crest of 
the alveolar ridge in the lower right third molar region. The patient was 
edentulous. Five-minute mouth temperature was 100.1° F. She had moderate 
trismus and pain. 

The patient was admitted to the hospital for treatment, physical examina- 
tion and evaluation. She was placed on hot mouthwash, given acetylsalicylic 
acid, as required, for pain, and 250 mg. Aureomycin every six hours. General 
physical examination was essentially negative. 

The right lateral jaw film disclosed a carious unerupted lower right third 
molar and some bone rarefaction (Fig. 1). On Sept. 11, 1949, the area 
spontaneously drained more freely, after which the patient had no pain, less 
trismus, and less extraoral swelling. 


Treatment.—Under local anesthesia the unerupted lower right third molar 
was removed on Sept. 12, 1949. The tooth had a large occlusal cavity. Be- 
cause of swelling in the floor of the mouth in the lower third molar area, an 
incision was made and explored with a small hemostat. A copious amount of 
yellow pus was obtained, of which a culture was taken. A rubber drain was 
placed. The patient was instructed to continue the hot mouthwash previously 





*Formerly Assistant Professor of Dental Surgery, Anesthesia, and Oral Surgery, College 
of Dentistry, University of Iowa. 
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Fig. 1. Fig. 2. 





Fig. 3. Fig. 4. 





Fig. 5. 
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prescribed, and previous medication was continued. On Sept. 13, 1949, the pa- 
tient had no pain, no swelling nor trismus, and a normal temperature. The 
rubber drain was removed. The patient was discharged from the hospital to 
await recall and the culture report. 

On Oct. 13, 1949, she returned. She had had no pain since her last visit, 
but she did develop some swelling and was given 300,000 units of penicillin by 
her physician. No swelling was seen when she was readmitted to the hospital. 
The operative area had healed. The bacteriology department had identified 
the usual mouth flora, but one microorganism grew slowly; hence the time in- 
terval in the report. Actinomyces graminis was reported. X-rays of the jaws 
were taken which showed many radiolucent areas of destruction throughout 
the ramus and body on the right (Fig. 2). The patient was placed on the 
following medications: (1) 250 mg. Aureomyecin every six hours; (2) 1 Gm. 
sulfadiazine every four hours; (3) 50,000 units aqueous penicillin every three 
hours; (4) saturated solution of potassium iodide in water. Five drops to start 
three times a day until tolerance reached and then maintained on five drops less 
three times a day. 

Blood counts, differential, and urinalysis were daily procedures while 
the patient was in the hospital. She was referred to the Department of Radi- 
ology for therapy. She was given 7 x 300 r. to a 6 by 8 em. field over the 
right side of the mandible using a 200 kv., 0.5 Cu filter. These treatments 
were given on October 15, 17, 18, 19, 20, 21, and 22. She was then dismissed 
from the hospital and all medication discontinued except the tolerance dose of 
saturated solution of potassium iodide and daily 300,000 units of penicillin 
intramuscularly. 

' The patient returned Dec. 2, 1949, for evaluation. X-rays were taken 
and showed that there was no extension of the disease, and it seemed to be 
regressing (Fig. 3). At this time she was able to take saturated solution of 
potassium iodide, 15 drops in water three times a day. 

On Jan. 9, 1950, she returned, stating that a few days before she had some 
swelling in front of the right ear, but had had no pain. No swelling was 
present on readmission. There was no discharge. Progress films Jan. 9, 1950, 
showed no progression of the disease (Fig. 4). All medication was discontinued. 
The patient again returned for evaluation on Feb. 21, 1950. The x-ray at this 
time, Feb. 21, 1950, showed that for all practical purposes the previously noted 
areas of radiolucency were completely filled with normal bone (Fig. 5). The pa- 
tient had had no trouble since early January. She was dismissed from the 
clinic. 

A ease presenting swelling and pus illustrates the necessity for adequate 
diagnostic procedures. When pus is present in the mouth or facia] regions, 
a culture is indicated. Without the culture in this case, the diagnosis might 
have been cellulitis and osteomyelitis, and the progress films might have led 
to the belief that a metastatic malignancy, or other pathologie conditions were 
present. Because of the culture report it was unnecessary to obtain a biopsy 
from the bone or to do other studies to confirm a correct diagnosis. 


LORING BLDG. 











Periodontia 


THE INFLUENCE OF THE Ca/P RATIO ON THE CLASSIFICATION 
AND TREATMENT OF BONE RESORPTION IN 
PERIODONTAL DISEASE 


ALEXANDER WEINBERGER, D.D.S.,* PHILADELPHIA, Pa. 


HE preservation of teeth and the prevention of periodontal disease lie in 

the maintenance of soft tissue and bone integrity. Treatment aims to re- 
store this integrity. It is my opinion that the fundamental basis is good nutri- 
tion and normal metabolism, the local factors becoming effective when these 
are deficient. 

It is essential to recognize and classify the loss of height of the alveolus as 
seen in radiographs so that such treatment can be instituted as will best serve 
the patient and eliminate pitfalls for the dentist. 

Any imbalance in the intake of calcium and phosphorus or faulty metabolism 
of these elements will reflect itself in the maintenance of normal bone. As a re- 
sult of inadequate intake negative balances can exist over five to ten years be- 
fore these shortages manifest themselves in gross pathologic conditions. 

The objective of this paper is to provide a means of classifying bone re- 
sorption in periodontal disease on a basis of the Ca/P ratio in the diet. This 
reflects itself in the character of the soft tissue and the extent of bone loss as 
seen in radiographs. Having made this determination, treatment can be planned 
emphasizing the nutritional phase. We must consider that the alveolar process 
appears to be more susceptible to slight dietary faults than do the long bones.’ 

Miller’s?: * classification of resorption merely determines the rate of loss. 
Becks* classified atrophy into four types two of which he believes are a result 
of a disturbance in metabolism. These types are recognized on a basis of the 
Ca/P ratio in the diet: 

Class I Caleium and phosphorus ratio good. 
Class IL Low ealeium—low phosphorus. 
Class IIT Low ealeium—high phosphorus. 
Class IV High caleium—low phosphorus. 


Class IT. Calcium and phosphorus ratio is good: Clinically we find soft 
tissue that is fairly good. Caleulus is heavy. Tendeney for pocket formation 
is slight with some loss in the erest height (Fig. 1). This loss is not extensive, 
being confined to a few teeth, the rate of loss being slow. Patients in this group 
show a tendeney to lack the ability to oxidize organie acids such as exist in 
citrus fruits. Skin rashes, edema, and frequency of aphthae are symptomatic. 
The patient will usually state that he or she has an acid condition. 

*Instructor in Radiodontics, Temple University Dental School. 


295 











296 ALEXANDER WEINBERGER 


These unoxidized organic acids cause a loss of calcium even in the presence 
of a plentiful supply. The offending food or foods can be determined by the 
process of elimination. Foods rich in benzoie and oxalic acid are particularly 
to be avoided. Examples are prunes, plums, cranberries, rhubarb, and sour 
cherries.° 

In addition to this failure to oxidize organic acid a low alkaline reserve may 
exist due to a kidney obstruction, systemic infection, or acetone due to faulty 
splitting of fats giving increased calcium loss through the urine. 

Low HCl level and hypothyroidism are common. 








Ca/P ratio good. Good bone pattern with resorption existing over many years. 


Fig. 1. 


The teeth are maintained over a long span of years. Splinting of teeth 
is indicated only where serious breakdown of soft tissue followed by infection 
has caused looseness of the teeth. A high salt intake is recommended to build up 
HCl, the only exception being in the presence of a renal insufficiency. Vitamin 
C essential for bone formation should preferably come from vegetables and 
subacid fruits. The acid fruit juices are a distinct liability for this class. 

Class IT. Low calcium and low phosphorus: Attrition and recession of 
the gingival tissues are identifying clinical symptoms of this class. Although 
recession may be extensive the quality of the soft tissue is good and the teeth 
are firmly attached. Pockets are rare, calculus is slight, and, if present, removal 
reveals a healthy underlying tissue. 
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The bone character as revealed in the radiographs is good (Fig. 2). Alveolar 
resorption is of the horizontal type. This class appears to be a hunger osteopathy, 
the outgo of caleium and phosphorus being greater than the intake, the balance 
being good. It is not uncommon to find the teeth free of mobility even in the 
presence of extensive loss of bone. 

If we can imagine a tank of water in which the outgo is at the rate of one 
quart per hour while the intake is one pint, knowing the volume of the tank it 
is possible to determine mathematically just how long it would take to empty the 
tank. If the outgo be ten drops and the intake nine drops, eventually the tank 
would be emptied but the time required would be large by comparison to the 
first. 





9 


Fig. 2.—Low Ca and low P. Resorption extensive but teeth are firmly attached in the alveo- 
lus. Bone pattern is good. 


This is the pattern that exists in the Class II eases. The outgo predominates 
over the intake, the difference being small and the rate of loss being slow. 

In most of these patients a low basal rate is predominant. Because of 
excessive weight many of these patients exist on a low food intake or fasting diet 
causing a withdrawal of minerals from the bones. In addition we must consider 
a low HCl level and a vitamin A deficiency, the latter existing in a subclinical 
state. The teeth are extremely soft, the odontoblasts forming bone instead of 
dentine, the former being softer and more porous. 








298 ALEXANDER WEINBERGER 


The classic symptoms of this group exist as a syndrome: 


1. Hypothyroidism. 
2. Low HCl. 
3. Low vitamin <A. 
4. Attrition. 


Soft tissue pockets should be obliterated if present. Splinting of the teeth 
should be resorted to only if they are extremely loose or as an additional support 
for a prosthesis. Occlusal equilibration is the treatment of choice. The intake 
of caleium and phosphorus should be increased with medicinal therapy to build 
up the basal metabolism. 

If over-all reconstruction has been instituted the dentist should not be 
misled in judging the success of treatment, since in this class the bone resorbs 
slowly over a period of many years even in the face of no treatment. It has 
been my experience in examining many eases of reconstruction that death of the 
pulp is quite common under full crown preparation. Seeking a cause I have 
noticed that patients having hypothyroidism have the largest number of such. 
On a basis of this purely clinical observation I would anticipate the death of the 
pulp in Class IT cases where full coverage is used in reconstruction. 


Class III. Low calcium and high phosphorus: This is the most common 
type making up perhaps 80 per cent of our cases. The gingival tissues are con- 
gested, varying in color from dull pink to red depending on the extent of local 
irritating factors and the general health of the patient. Pocket formation, 
ealeulus, and bleeding are concomitant symptoms. 

There is a reduction in height of the crests which are ragged. The trabec- 
ulations are thin and demineralized, the general pattern being hazy (Fig. 3). 
Pockets exist on all sides of the teeth and can best be demonstrated in radio- 
graphs on the buceal and lingual surfaces by means of the insertion of radio- 
paque material such as gutta-percha or silver points.® 

An analysis of the patient’s diet reveals one that is high in phosphorus foods 
and low in calcium. Where there is evidence of good Ca/P intake a fault in 
metabolism must be found and corrected. Lack of bile, low HCl, deficiency of 
vitamin A, C, or D, liver dysfunction, celiac disease, low or high basal rate are 
factors. 

The character of the calcium intake is important. Milk is the best source of 
calcium, carrots being next.’ Foods such as spinach and whole wheat prevent 
the assimilation of calcium due to the formation of insoluble oxalates and 
phytates.*° The large balance of phosphorus over calcium inhibits intake of 
the latter due to the formation of insoluble tertiary calcium phosphates which 
are excreted in the feces. 

Acid foods, acidosis, as in diabetes mellitus, and hyperthyroidism cause 
excretion of calcium in the urine. 

Magnesium has the ability to displace calcium; therefore the administration 
of salts of this metal as a laxative or as an alkalizing agent in a low ealeium-high 
phosphorus ratio is contraindicated. 
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Treatment should include the removal of local irritating factors, splinting 
of loosened teeth, establishing occlusal harmony, and obliteration of tissue 
pockets. It is extremely dangerous to open the bite when there is evidence of a 
closure due to posterior collapse. Regardless of how well these factors have 
heen corrected, unless a physiological Ca/P ratio has been established failure 
will result. Therefore the calcium intake should be increased and faults in 
assimilation eliminated. 





Fig. 3.—Low Ca and high P. Marked resorption with hazy bone pattern. 


Class IV. High calcium and low phosphorus: This is the cause of perio- 
dontosis. It ean be identified in the x-ray study by the bone pattern in the 
absence of any clinical symptoms. Here we see demonstrated a hyperplasia or 
calcification of bone recognized by the opacity of the pictures which ean be seen 
long before resorption takes place. The appearance is similar to the interference 
on a television sereen commonly called a snow effect (Fig. 4). 

When resorption is present it forms an are of bone loss from the mesial 
of the second molar tooth to the distal of the first premolar. The mandibular 
premolars exhibit the greatest resistance. Wherever teeth have migrated bone 
loss is present.?° The earlier in life periodontosis begins the more rapid is the 
loss of bone and subsequently the teeth. It is more common in women than in 


men. 
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Orban and Weinmann believe periodontosis begins in the principal fibers 
of the periodontal membrane simultaneous with degenerative changes in the 
bone." The bone loss is due to pressure atrophy from an expanding periodontal 
membrane. 

In order for calcium to remain in solution a favorable protein concentration 
is essential. A drop in serum protein will give insoluble calcium which is 
deposited in the bones.’? This protein insufficiency is a result of poor protein 
intake and/or metabolism. If the serum protein is increased the solubility of 
CaCO, is raised 475 per cent whereas that of Ca;(PO,). only 90 per cent. 
Lowering the serum protein we would expect the latter to be precipitated but 
in the human being the reverse happens. The radiopacity of the bone is similar 
to that seen in senile bone where CaCO, reaches a higher proportion of the 
total salts. 





Fig. 4.—High Ca and low P. Opacity of pictures with obliteration of the cancellous spaces. 


Patients having periodontosis are poor meat eaters. Many have become 
imbued with a vegetarian and fruit diet complex. Such a diet is highly alkaline. 
In addition to a low phosphorus intake there may be a low serum phosphorus 
due to an increased utilization of carbohydrates.** 

The soft tissue character is good except in long-standing cases where in- 
fection has set in, which is discovered during routine x-ray examination or when 
the patient suddenly realizes a looseness of the teeth. Caries is rare. 

In the light of our present knowledge of this class of cases, prognosis is 
unfavorable. Since multiple splinting of teeth has become popular for the 
supporting of teeth loosened by alveolar atrophy, this last fact should be given 
serious consideration when planning such treatment. 

Protein intake, particularly meats, should be increased. Carbohydrates 
should be kept low. Systemic factors that interfere with phosphorus metabolism 
should be sought out and corrected. Vitamin B therapy is helpful. A Ca/P 
ratio favorable for bone formation should exist in the nutrition pattern. 
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Summary 


A classification of alveolar resorption based on calcium and phosphorus ratio 
in the diet has been presented. Favorable results can be expected in each class 
in the order presented, the first offering the best prognosis. Nutrition should 
receive primary consideration in planning treatment. 

Nutrition should include a good ealeium and phosphorus intake with the 
same ratio existing in bone. Sherman recommends one gram of calcium to eight- 
tenths gram of phosphorus daily.’* If one is inadequate the other is not utilized 
properly even though it be present in sufficient quantity. 

The enrichment of the body calcium and phosphorus should be accomplished 
by means of foods rather than the use of salts. The latter produce a quick rise 
in the deficient elements but the retention is poorer. Foods contain the min- 
erals required in the proper proportions, and also include many of the other 
essentials the body needs in a physiological equilibrium. 

Bone resorption is a symptom of a metabolic disturbance that has existed 
over a period of many years. When planning treatment and determining prog- 
nosis we eannot expect success to come overnight; therefore, even in the face 
of a eorrect diagnosis and a fully cooperative patient we must anticipate an 
extended period of recovery. Such recovery consists of a remission in the loss 
of alveolar height and in some instances the filling in of pockets with bone, but 
the original level ean never be restored. 
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Oral Medicine 


ANTIHISTAMINIC AGENTS IN THE TREATMENT OF RECURRENT 
APHTHOUS STOMATITIS* 


Epwarp V. ZEGARELLI, B.A., M.S., D.D.S., Herserv EF, Stivers, B.A., D.D.S., 
AND AustTIN H. Kutscuer, B.A., D.D.S., New York, N. Y. 


LTHOUGH previous investigations into the etiology and treatment of re- 

current aphthous stomatitis have been characterized by negative find- 

ings, many investigators suggest that recurrent aphthous stomatitis is a elin- 
ical manifestation of allergy.’ * * * 

Recurrent oral aphthae are infrequently observed at their inception at 
which time they are generally seen as vesicles. Usually the lesions are seen 
as frequently recurring ulcers, commonly from 1 to 12 mm. in size, but occa- 
sionally 2 or 3 em. in size, appearing anywhere in the oral cavity, extremely 
sensitive and painful, and often covered by necrotic membranes or exudates. 
The ulcers are most often round or oval but may present irregular peripheries 
and are surrounded by an area of inflammation.? Single or multiple lesions 
may recur periodically. The ulcers usually heal in ten to fourteen days but 
are followed by new lesions or crops of lesions. An important differential di- 
agnostic criterion is the absence of dermatologic lesions relatable to the oral 
aphthae. 

Blood eosinophile counts over 4 per cent are considered outside of the 
normal range® ® and when found in eases of suspected allergy are often cited 
as confirmatory evidence of allergic disease." * 

Since it is possible that recurrent aphthous stomatitis is of an allergic 
etiology and since antihistaminie agents are now available which are effective 
in the prophylaxis and control of allergic phenomena,® we attempted therapy 
of recurrent aphthous stomatitis with the recognized antihistaminie agents 
Pyribenzamine,+ Thenylene,t and Di-Paralene.t 


Methods 
This report concerns 18 patients, aged 9 to 81, 5 men and 13 women, who 
presented in the Division of Oral Diagnosis of the School of Dental and Oral 


From the Divisions of Oral Diagnosis and Research (Hannah and Harry Posner Research 
Laboratory), School of Dentistry and Oral Surgery of the Faculty of Medicine, Columbia Uni- 
versity. 

*This study was supported in part by a grant-in-aid from Ciba Pharmaceutical Products, 
Inc., Summit, N. J. 

+Pyribenzamine and placebos for this study were supplied through the courtesy of Dr. 
Cc. H. Sullivan of the Ciba Pharmaceutical Products, Inc., Summit, N. J. 

tThenylene and Di-Paralene for this study were supplied through the courtesy of Abbott 
Laboratories, Chicago, III. 


302 

















TREATMENT OF RECURRENT APHTHOUS STOMATITIS 303 


Surgery of Columbia University for treatment of recurrent aphthous stomati- 
tis as deseribed previously herein. Most of these patients had been treated 
unsuceessfully previously with numerous therapeutic agents. 

A differential white blood cell count was obtained during an ulcerative 
period from finger-tip blood of 13 patients with recurrent aphthous stomatitis. 


Group 1, 13 patients, received Thenyleue Hydrochloride in dosages of 50 
mg. four times daily for periods of time ranging from fourteen to one hundred 
twenty-days. 

Group 2, 13 patients, received Pyribenzamine hydrochloride, 50 mg. three 
times a day for periods of fourteen to twenty-one days each. 

Group 3, 5 patients, received Di-Paralene, a long-acting antihistaminic, 
in dosage of 50 mg. two times a day for seven to twenty-one days. 

Group 4, 13 patients, a control group, received placebo capsules, two eap- 
sules four times a day for a total of six to ten days of interrupted therapy. 

Group 5, 13 patients, a control group, received one placebo 50 mg. tablet 
(which was identical in every way with the therapeutic Pyribenzamine tablet 
except for the substitution of inert filler for the active ingredient, Pyri- 
benzamine) three times a day for a period of nine to twenty-one days. 


In all groups except Group 4, medication was begun at such time as to 
include one complete cycle and part of a second. In Group 4, medication was 
begun with the onset of lesions. Every patient was examined two or three 
times weekly through a minimum of 5 cycles of recurrences. The patients in 
the various groups frequently overlapped. 


Results 


During and following Pyribenzamine, Thenylene, and Di-Paralene ther- 
apy, the attendant discomfort of the recurrent aphthae under treatment at 
the time seemed somewhat decreased. None of the antihistaminic agents pre- 
vented the subsequent return of lesions. The duration of the lesions was not 
appreciably shortened. Aphthae frequently appeared during periods of active 
therapy. Medication did not affect the length of the remission or free periods 
in the eyele. In subsequent attacks of this disease, the severity, number, and 
duration of lesions recurring following the completion of placebo, Thenylene, 
Pyribenzamine, and Di-Paralene therapy were approximately the same as be- 
fore medication. All three therapeutic agents were, in general, well tolerated 
on an ambulatory basis. 

No marked difference or deviation from normal in the eosinophile count 
was observed when the findings for these patients were compared with the 
aecepted percentage of the eosinophiles usually found in peripheral blood 
smears (usually 1 per cent to 4 per cent). The percentage of eosinophiles in 
the peripheral white blood cell counts in the 13 patients with recurrent 
aphthous stomatitis ranged from 0 to 4 per cent (1 per cent, 1 per cent, 2 per 
cent, 2 per cent, 1 per cent, 8 per cent, 2 per cent, 2 per cent, 0 per cent, 1 per 
cent, 4 per cent, 2 per cent, 0 per cent) except in one case where an eosinophile 
count of 8 per cent was reported on one oceasion. 
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Summary 


Antihistaminic therapy failed to cure recurrent aphthous stomatitis. The 


peripheral blood eosinophile count in recurrent aphthous stomatitis remained 
within normal limits. 
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Oral Pathology 


AN INVESTIGATION INTO THE MICROSCOPIC STRUCTURE OF 
THE COMMON FORMS OF ENAMEL LAMELLAE WITH 
SPECIAL REFERENCE TO THEIR ORIGIN AND 
CONTENTS. I. GENERAL CONSIDERATIONS 
AND DEVELOPMENT 


J. J. Hopson, L.D.S., R.C.S.(Epry.), B.D.S., SHEFFIELD, ENGLAND 


iy A general account of some of the common features of enamel structure’’ 
it was observed that there were a number of types of lamellae both with 
regard to the origin and position of the organic material. Evidence was given 
that the common forms of lamellae were due to crack formations during the 
development and calcification of the enamel. Using microdissection and other 
techniques'® the surface markings, gross appearances, and distribution were 
also described. Fig. 1 is reproduced to show the gross appearances of the 
erack form of lamella as seen at the enamel surface and partly through it. 
Fig. 2, a illustrates the gross appearances of a labial and lingual lamella after 
solution of the enamel of a longitudinal ground section. A higher magnifi- 
cation of the lateral surface showed an uneven texture with various markings, 
some suggesting granular material and others simulating rods. These latter 
markings are usually more conspicuous toward the cuticle surface. Fig. 2, b 
shows a proximal] lamella in situ after solution of the enamel. 

It was thought that if these lamellae were due to traumatic (chemical* and 
physical) causes acting during the stages of enamel formation and calcification, 


it should be possible to demonstrate, clearly, a disturbance in form and outline 
which would be highly suggestive of a crack formation. This should be evident, 
not only in erupted material but also in developing matrix and in the com- 
pleted but unerupted crown. This has not, so far, been attempted. The con- 
fusion which exists at the present regarding the nature of lamellae and their 
role in the pathogenesis of caries demands continuous investigations to solve 
this fifty-year-old problem. The demonstration, such as that suggested, requires 
almost perfect histological sections, or parts of sections, of the enamel matrix. 

As is well known, perfect sections of erupted matrix are difficult to obtain, 
and particularly so when a lamella is present due to the liability of splitting 
in this region. Equally well known is the difficulty of obtaining thin sections 
of developing matrix. 

In this series of three papers it is proposed to consider in detail mainly 
the erack forms of lamellae. The other forms will be described later. There 


From the Department of Oral Pathology, University of Sheffield. 
*Chemical trauma as in fractures during setting of a cement. 
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are also hypocalcified tracts of variable dimensions found in a number of areas 
in the enamel, which show certain structural similarities to those of lamellae. 
It is probably doubtful whether such areas are of ‘‘traumatic’’ origin and the 
dictum that similarity does not prove identity may be particularly applied to 


Fig. 1. 





Fig. 2. 
Fig. 1.—An upper central incisor showing lamellae. Cuticle removed and superficial 
decalcification of the enamel. Note penetration of lamellae and thickness of the mesial 


lamella. Stained silver nitrate; embedded in gelatin. ( 5.) 

Fig. 2.—a, Gross appearances of lamellae after solution of enamel of longitudinal 
section of an upper canine; cuticle removed; embedded in gelatin. (X2.5.) 

b, Lamella in situ on proximal surface of a molar after solution of the enamel. Stained 
eosin ; “embe dded in gelatin. 7, Organic tuft bands; D, dentinal surface. (> X17.) 














MICROSCOPIC STRUCTURE OF COMMON FORMS OF ENAMEL LAMELLAE. I 307 


the structure of the enamel, especially with regard to causative factors. It 
must be emphasized that one of the main reasons for postulating a crack origin 
of the lamellae to be described is the demonstration of a disturbance in the 
matrix, for which there is no other logical explanation. Nevertheless there are 
cases where the structure of certain defects, while simulating in part certain 
erack lesions, are also capable of being explained in terms of defective amelo- 
genesis, i.e., occurring during and not after formation of the matrix.’* The 
present paper will deal with certain general features and development; the 
subsequent papers will deal with lamellae in unerupted teeth and erupted teeth, 
respectively. 
Materials and Methods 

Human enamel only has been studied in a variety of material ranging 
from the first signs of amelogenesis to adult life of 76 years. The microscopic 
preparations upon which this report is based were prepared by the following 
methods which have already been described in detail.** 

a. Ground sections prepared by routine grinding methods arid grinding 
after embedding in methyl methacrylate. 

b. Sections of microdissection material after decalcification in a hydro- 
chlorie-methyl alcohol solution (15 to 25 per cent HCl in absolute methyl 
aleohol). This solution recovers only the more organic parts of the enamel 
matrix. 

e. Sections of the enamel of erupted and unerupted fully formed crowns 
after partial decalcification in a formic acid-methyl alcohol solution (75 per 
cent of a 50 per cent solution of formic acid in methyl] alcohol). After cutting, 
the remaining calcium is removed from the slide with dilute acid (e.g., 5 to 10 
per cent nitric acid in 80 per cent aleohol). This method retains the greatest 
amount of recoverable matriz. 

d. Sections of developing enamel matrix both ground and decalcitied by 
the above methods and also that of Kristensen’s formic acid sodium formate 


method."® 

In order to study the path of the organic tracts, thin serial sections of 
enamel matrix showing the rods in cross section are essential. Longitudinal 
and oblique sections are useful in that they show the relation of the tracts to 
the incremental planes of the crown. 

Definitions 

By the term developing crown is meant that condition of the crown prior 
to completion of the matrix. By an unerupted, fully formed crown is meant 
the calcified crown of a tooth with root formation in progress (developing 
tooth). Most of the enamel at this stage is usually acid-soluble using routine 
methods of decalcification. The term enamel matrix in both fully formed and 
developing enamel refers to the entire matrix and not merely the rod cortex 
or ‘‘sheath’’ outline usually referred to in the literature. 
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Findings 
Distribution of Enamel Lamellae.—The general distribution of lamellae 


is irregular but their frequency appears to be roughly related to certain 
features: 


1. The thickness of the enamel substance. 

2. The presence of hypoplastic lesions (which may be also associated with 
a less than normal thickness of enamel in the affected area). 

3. Hypocalecified matrix of both normal and abnormal structural forma- 
tion. 


Speaking in general terms and recognizing many exceptions, most lamellae 
occur in the cervical region of the crown (Fig. 3, a). Their surface markings 
show that they tend to cease as the thickness of the cusps is reached (Fig. 3, 
a and b). In molars and premolars they are frequent in the proximal areas 
usually below the bulbous part of the crown (Fig. 3, a). The most frequent 
areas on the occlusal surface are in the groove areas,’® which are also the most 
frequent sites of structural abnormalities. In incisors the cingulum area sim- 
ulates the groove areas of other teeth (Fig. 3, c). Hypoplastie lesions and 
hypoecaleified areas are frequent sites of lamellae. The incisor teeth commonly 
have many lamella-like markings, especially lower incisors. These teeth also 
show the least incidence of hypoplastic lesions. In these cases, posteruptional 
eracks probably account for some eases of apparently great numbers of lamella- 
like markings (Fig. 3, d). The incisal tips in young unworn teeth sometimes 
show extensive lamellar formations (Fig. 4, a). 


Pattern of Artifact Cracks.—Much useful information was obtained by 
a study of the structure and path of cracks in developing and erupted enamel 
matrix which were clearly produced by technical procedures. Two points must 
be emphasized: one is the extreme frequency with which artifact tears in de- 
calcified sections are superimposed on true lamellar tracts—the effect is often 
such that the true lamella is obscured. The second point is that the design of 
artifact cracks, true lamellar cracks, posteruptional cracks, and cracks caused 
by, and contributing to, the spread of caries are very similar. This is really 
what would be expected and the fact that it so strongly supports the explana- 
tion of the causative mechanism. It is interesting to study the type of crack in 
materials which undergo hardening, such as cement. It may not be irrelevant 
to point out that the crack pattern commonly seen on plaster walls of a house 
is similar to the disjointed linear-like markings of lamellae on a tooth surface. 
Microscopically the design of an artifact crack (Fig. 4, b) in developing enamel 
matrix is strikingly similar to a lamella. The artifact cracks so well known in 
ground sections are, under routine microscopic examination, often indistinguish- 
able from true lamellae. It will be shown later that in decalcified sections there 
are sometimes certain phenomena affecting the surrounding matrix which en- 
able a crack formed during development of the tooth to be distinguished from 
an artifact one. 

It will also be shown that the path taken by a crack in the enamel is often 
irrespective of its structural units. It is possible that the path of cracks in 

















c. d. 


Fig. 3.—a, Proximal aspect of a newly erupted premolar showing distribution of 
lamellae; cuticle removed. Stained methyl violet. (X6.) 


b, Buccal lamellae in an erupted premolar; cuticle removed. Stained methyl violet. 


(X6.) 


c, Multidirectional organic tracts on the lingual surface of an upper incisor. The tracts 
showed the gross characters of lamellae. Note the proximal adsorption of the stain. Stained 
silver nitrate. (X1.5.) 

d, Massed lamella-like markings in an erupted lower incisor. Stained methyl violet. 
(X2.5.) 





a b. 


Fig. 4.—a, Part of a decalcified transverse section of the tip of an unworn young upper 
central incisor showing many lamellae. Note folding of lamellae at A and other places. 
Stained Heidenhain’s hematoxylin. (X317.) 

b, A high magnification of an artifact crack in developing enamel matrix caused by a 
fold in the section. Stained Ehrlich’s hematoxylin and eosin. (x 960.) 
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both the plaster wall referred to previously, and the enamel, is decided by 
certain conditions of the actual crystal structure of both substances, as well as, 
in the latter case, properties of the organic matrix. The path of a lamella 
through the enamel in a manner which is apparently not related to the 
direction in which the segments are laid down forms one of the chief diagnostic 
features of a crack lesion. There are, however, certain forms of developmental 
hypoplastic lamella-like tracts which appear in sections as though they cut 
across the main direction of the rods, and, although these are not common, it 


is necessary to bear their occurrence in mind, particularly with regard to ex- 


planations of possible causative factors. 
Development.—Most histologists have observed the fact that prior to 

completion of the enamel matrix, there is an apparent scarcity of lamella-like 

It is remarkable in view of the common occurrence of such forma- 


elements. 
Sognnaes”° general conclusion, however, that the 


tions in fully formed teeth. 
common types of lamellae are posteruptive formations cannot be supported. 





Fig. 5.—An erupted lower second and unerupted third molar of a girl aged 18, showing the 
distribution of lamellae. Stained silver nitrate. ( x3.) 


If any unerupted tooth in which the crown is fully formed is prepared or sec- 
tioned according to techniques described elsewhere,'* '* lamellae of a similar 
type and distribution to that seen in the erupted crown will be found (Fig. 5). 
The observation that lamellae are generally few in number prior to completion 
of the enamel matrix, but present after completion and calcification of the 


leads one to the logical conclusion that, they must oceur during the 


crown, 
From the 


period of development and calcification between these two stages. 
material studied, it is suggested that the common type of lamellae appears 
during and after the final stages of amelogenesis and the progress of calcific 
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changes, and that it is of crack origin. What degree of calcification is 
present at the time is not known, but it would seem that the time of occurrence 
is variable and the character of the formations depends on this time and there- 
fore on the ‘‘condition’’ of the enamel. It is believed that some posteruptive 
eracks do occur, particularly in the incisor teeth (especially lower incisors) and 
wear by attrition is probably the causative factor. Fig. 3, d illustrates a not 
uncommon finding of a crack-patterned lower central incisor. It is also possible 
that developmental lamellae may be widened and extended after eruption. 


ee 


It was not possible to trace any one crack in decalcified developing matrix 
through the enamel to the amelodentinal junction. There are a number of 
reasons which may account for this, one of which is that it would depend on 
the extent of the crack at the time of taking the specimen—whether it had 
reached to the amelodentinal junction. This presupposes that they are not all 
completed at the time of commencement of the trauma. Thus, a crack of short 
penetration present at the time of histologic examination (there are plenty of 
these) might have been extended or completed if the child had lived. On the 
other hand, it must be remembered that many lamellae in erupted material do 
not pass through the thickness of the enamel. Another reason is the frequency 
of artifact tears and folds, and if these are superimposed on lamellar areas 
the latter may be obscured. Many and perhaps the majority, of lamellae occur 
later during the calcific changes. 

Fig. 6, a shows a ground section of a lamella passing through the thickness 
of the enamel in a deciduous molar at birth. The enamel was not complete. 

Fig. 6, b, c, and d show representative sections of a crack lesion in a first 
permanent molar from a baby aged 13 months. Matrix formation was nearing 
completion and calcification processes appeared to be in progress. The tract 
was eosinophilic. Fig. 6, b and d show that during its course the lamella 
changed direction and also that its course was irrespective of the direction of 
the enamel rods. In some sections (Fig. 7) the course was nearly parallel to 
the rods and examination of similar findings in a ground section might lead 
one to interpret a purely hypocaleified rod lesion. Serial sections showed that 
the crack was more than a disturbance in the rod matrix since cells from both 
the ameloblast layer and the stratum intermedium invaded the crack in the 
widest part (Fig. 6, c). The contents were therefore disrupted cellular material, 
the granular contents of the ameloblasts, and granular and other material from 
the disruption of the rod and inter-rod matrix in the line of the crack. The 
additional contents of a lamella may be limited to one or more places within 
the crack. They are frequently limited to that part of the tract near its origin. 
Fig. 7 shows, at a higher magnification, the granular substances which are 
identical in morphology to those found in the ameloblasts on the surface of 
the matrix. It is important to recognize their shapes since they can often be 
identified in lamellae in enamel at later stages of development. Little comment 
appears in the literature on the very common finding of granular material in 
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lamellae in ground sections. (See Part III.) These are considered to be un- 
ealcified and/or low calcified particles and after decalcification appear as the 
organic granules just mentioned. These substances will be described more 
fully elsewhere but attention my be drawn here to three types: the ‘‘circle,”’ 





Fig. 7.—A higher magnification of one of the serials of the lamella in Fig. 6, b and ec, 
showing the morphology of the granular contents. Note the ‘“‘circle’’ and ‘‘dotlike’’ shapes. 
Stained Ehrlich’s hematoxylin and eosin. (X510.) 
the ‘‘dot,’’ and what I have called the ‘‘fibrous granule,’’ a bacillus-like shape 
of protein material. Ilypoplastic matrix may itself be composed of these 
‘‘shapes’’ which may be described as granular matrix without the formation 
of rods. (A number of examples will be found in Part III.) In amelogenesis 
there is also a fluid component, the ‘‘globular substanee,’’ and this will also 
undoubtedly be present in the crack lesion. 

It may be remarked here that there is some evidence (to be published 
later) that in areas of cracks and certain hypoplastic zones there is sometimes 
a continuation of ameloblast activity after the formation of normal matrix has 
ceased. In some cases an increased activity has been noted. This process may 
also take place on the surface of what morphologically would appear to be a 
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completed crown. This activity is usually manifested in the form of globules 
and granules secreted by or remaining within parts of the ameloblasts. The 
globules within the ameloblasts have been noted before but considered to be 


21 


evidence of so-called withdrawal of protein material during maturation.'® 
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Fig. 8.—Another serial section of the lamella in Fig. 6, b and c showing changes in the 


surrounding matrix. Stained Masson's trichrome. (x 64.) A, Ameloblasts; B, lamella; C, 
amelodentinal junction; D, dentine. 






- >. 


In some lamellar-crack lesions it was found that the surrounding matrix 
showed an altered staining reaction. (See also Part III.) With Ehrlich’s hema- 
toxylin and eosin the effect was not particularly marked. A difference is 
noticeable in the surrounding matrix in Fig. 6, d. Fig. 8, at low magnification, 
shows one of the serial sections stained with Masson’s trichrome stain. A pro- 
found change is apparent in the surrounding matrix and gives the impression 
that the change was directly due to the crack itself. This effect must not 
be confused with those cases where a lamella passes through a previously exist- 
ing matrix disturbance. (See Part II.) Lamellae, either in all or part of 
their course, more commonly pass through the enamel without any marked 
change in the surrounding matrix other than in the immediate line of fracture. 
Fig. 8, however, clearly indicates that caution is necessary when postulating 
proteolysis and other matrix changes due to supposed caries activity of bacteria 
associated with a lamella. 

Figs. 9 to 11 show another somewhat thinner crack lesion from the same 
specimen as Fig. 8 and presenting certain important differences in character, 
due in part to the oblique direction in which the rods are cut. Fig. 9 shows, 
at low magnification, the split across the main direction of the rods, the nuclei 
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within the crack, and the deeper staining of the adjacent matrix. It will be 
noticed that the matrix changes are continued to a greater depth than the 
limit of the erack. Fig. 10, a shows at a higher magnification the ameloblast 
nuclei, and the irregularity of the lamella with its cellular contents in the form 
of parts of ameloblasts with granular contents and free granular material. 





Fig. 9.—-A longitudinal section showing another crack form of lamella from the same specimen 
1 


as Fig. 6, b. Stained Ehrlich’s hematoxylin and eosin. (X114.) (See text.) 


These may be compared with the appearances of the granular material within 
the ameloblast cells and also the granular first part of the rods. The opening 
up of areas between the rods is well shown and the V or triangular shape should 
be noticed. This latter appearance, due here to a disturbance during develop- 
ment, may be completely simulated by bacteria-filled tracts in erupted enamel 
matrix and the latter assumed to be of posteruptional origin. The distinction 
between the two is at present impossible. Fig. 11 shows the fine detail of an 
area between the rods or widened inter-rod interval (C), the break across the 
segments (A), and on the left side of (D) a subsidiary crack through the 
matrix of one of the segments (not in line with the outer cortex of the segment). 

















b. 

10.—a, A higher magnification of the surface part of Fig. 9. Stained Ehrlich’s 
(x<820.) N, Nuclei; A, parts of ameloblasts; B, surface rods show- 
ing granular contents; C, distal ends of amelobasts; D, opening up of area between rods. 

b, Lamellar crack disturbance in a developing deciduous molar aged 6 months. Stained 
hematoxylin and eosin. (X820.) A, Non-rod hypoplastic area; B, subsidiary crack lesions; 
Cc, eosinophilic rods in transverse section; D, two semicircular rod cortices can be distinguished. 
(See Fig. 5, f, Part III.) #&, Widened inter-rod area showing “bridgelike strands.” (See 
text.) 


Fig. : 
hematoxylin and eosin. 








a. 


Fig. 11.—a, Part of the same lamella as in Fig. 9, showing the fine disturbance across 


the rods (A), especially between segments. (631.) 
b, A higher magnification of another area showing nuclei (N), widened area between 
rods (C), and subsidiary crack within a segment (D). Stained Ehrlich’s hematoxylin and 


eosin. (X1016.) 
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The two lamellae cited had their origin on the enamel surface; Fig. 10, b 
shows an example of a crack lesion in a developing deciduous molar aged 6 
months, emanating from a hypoplastic lesion. The illustration is interesting 
in that it shows a lamella (with subsidiary crack lesions) in cross-cut rod matrix 
which is difficult to obtain in such material. The lamella in this case shows a 
disturbance of whole and part rods and inter-rod areas. The type of lesion 
strongly suggests a crack mechanism. The disturbed rods or segments can be 
made out at C; at D and other places, two split halves or semicircles of a rod 
ean be distinguished. Another important point here is that the lamella is a 
‘‘pure’’ rod and inter-rod disturbance with no additional material as in the 
types described previously. This type is more like some classical lamellae 
than the more limited and coarser type of split matrix with invasion of cells. 

At E in Fig. 10, b the cross-section view of the similarly disturbed inter-rod 
area seen in Fig. 11 is clearly shown. Cross-running strands of material can also 
be seen which on higher magnification appear to be composed of circles and not 
‘*straight’’ inter-rod ‘‘bridges.”’ 


Summary 


1. The gross appearances, surface markings, and distribution of the com- 
mon form of lamellae are briefly considered. 

2. The pattern of artifact cracks in enamel matrix and other types of 
cracks is discussed. 

3. It is considered that the common types of lamellae occur during and 
after the final stages of amelogenesis and the progress of calcific changes. They 
occur, therefore, during the development of the tooth. 

4. Histological evidence is given of lamellae in developing teeth presenting 


the form of a erack lesion. 
5. The contents of lamellae and their relation to matrix-forming substances 


are described. 
6. In some lamellae an alteration in the properties of the surrounding 


matrix is observed. 
(To be continued.) 


(References for Parts I, II, and III are combined and will appear 
at the end of Part III.) 











THE ROLE OF BACTERIA IN PERIODONTAL DISEASE* 


Basiu G. Brpspy, RocHEsTEr, N. Y. 


A’ THE outset, it should be stated that this paper will not attempt to bring 
together all of the literature dealing with bacteriologice studies of perio- 
donal disease. Several comprehensive reviews have appeared on this subject, 
and a fairly complete summary of previous publications can be found in the 
writings of Goadby (1907), Glynn (1923), Beckwith, Williams, and Rose 
(1929), Hemmens and Harrison (1942), and Rosebury (1947-1951). The last 
work deals in considerable detail with the pathogenic effects of fusospirochetal 
organisms. Because the other studies concentrate on the importance of 
anaerobic bacteria, we have turned back almost half a century to Goadby’s 
work to draw attention to what still seems to be the fullest consideration of 
the aerobic bacteria in periodontal pathology. 

If one goes no further than to consider the above surveys, it becomes ap- 
parent that almost every type of organism ever described has at one time 
or another been isolated from or, at least, observed in periodontal lesions. 
Thus, in addition to the identification of fusiform, spirochetal, vibrio, and 
coceal types in periodontal disease, we have records of discovery of bacilli of 
various types such as the coliform organisms and tetanus bacilli and anthrax 
bacilli. The presence of bacteroides and even viruses has also been demon- 
strated. It must be obvious from this that the occasional association of an 
organism with a pathologie condition does not imply any causal relationship. 
This is particularly true in an area such as the mouth where an already com- 
plex, mixed, and variable bacterial flora is being repeatedly contaminated 
with microorganisms from outside sources. To give weight to the theory that 
bacteria are important in periodontal disease, better evidence than the casual 
association of certain microorganisms is needed. Such evidence should include 
the establishment of specific and consistent bacterial associations with the dis- 
ease, the demonstration of the special bacterial types, and appropriate cellular 
reactions within the diseased tissues or, alternatively, some other reliable ex- 
planation of the mechanism by which mouth bacteria produce such periodontal 
disturbances. By bringing together and attempting to evaluate the reliable 
reports on these aspects of the problem of periodontal disease, it is felt that 
this review may contribute to an understanding of the subject. 

For purposes of bacteriologie convenience, it is desirable to distinguish 
between different types of periodontal involvement. It should be emphasized 
that the division which will be made is purely one of convenience and not in- 
tended to have any more than a tentative clinical significance. For the bac- 
teriologie purposes of this paper, periodontal involvements have been separated 
into three divisions. 

From the Eastman Dental Dispensary. 

*The study was supported in part by a research grant from the United States Army. 
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1. Acute gingivitis in which there seems to be an association with specific 
types of microorganisms. The so-called Vincent’s or fusospirochetal gingivitis 
is the classical example of this type of gingivitis. It should be noted, however, 
that there are several well-authenticated records in the literature of acute 
gingival involvements in which other specific groups of organisms, such as 
iplococci, seem to be the sole bacterial associants. 

2. Marginal gingivitis in which no specific bacterial types preponderate 
hut in which persistent marginal inflammation is associated with accumula- 
tions of bacteria of the types of flora which are normally found at the gingival 
margins. The proportions of fusiform, spirochetal, and other types may, of 
course, vary in different cases and in different locations in a single mouth. 
It is not intended to inelude with this division of marginal gingivitis the more 
general types of mucosal inflammations in which the inflammation spreads far 
beyond the areas showing bacterial accumulations. While such conditions 
may have originated as marginal gingivitis, it seems likely that systemic in- 
fluences or low-grade spreading infections are determining their continuation. 

3. Periodontitis is used to designate the third division which covers the 
more advanced states of periodontal disease. It includes inflammatory in- 
volvements of the supporting tissues of the tooth from the earliest stages of 
periodontal destruction to the suppurative stages in which there is marked 
bone loss. For the purposes of this paper, the initia] stages of periodontitis 
are regarded as differing only in degree from the stages with pus formation 
and looseness of the teeth. The former is believed to be an initial inflam- 
matory reaction with limited cellular response and the latter an advaneed 
long-standing condition with extreme cellular response and definite suppura- 
tion. 

Bacteriology of Different Periodontal Conditions 

In considering the bacteriology of the three groups of periodontal con- 
ditions which we have differentiated, it will be convenient to examine sepa- 
rately several aspects of the problem for each group. First, it will be deter- 
mined whether a definite type of bacterial flora is associated with the particu- 
lar periodontal condition. In this connection it should be noted that since 
many of the types of bacteria occurring about the gingiva cannot be reliably 
cultivated, standard tests of pathogenicity cannot be carried out and the ex- 
amination of smears still has value in determining the nature of microor- 
ganisms present. Next, the relationship between the bacteria and the perio- 
dontal tissues will be examined to determine whether certain types of or- 
ganisms invade the periodontal structures or are associated with types of 
cellular reactions which might indicate their pathogenicity. It seems logical 
that the more etiological importance should be attached to those types of 
baeteria which manifest such reactions than to the other constituents of the 
superficial mixed flora which remain outside the tissues. Thereafter, accord- 
ing to the problem presented in each of our periodontal divisions, the possible 
mechanisms by which the bacteria associated with the disease actually pro- 
duce tissue destruction will be considered. 
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Acute Gingivitis 

Associated Bacteria.—It has already been mentioned that there seems to 
be a fairly specific association between one type of acute gingivitis, the so- 
called Vineent’s gingivitis, and the fusospirochetal symbiosis, which we regard 
as consisting of Borrelia vincentii, fusiform bacilli, vibrios, and anaerobie cocci. 
From time to time well-authenticated reports of acute gingival inflammation 
associated with other bacterial types such as diplococci have appeared 
(Walton and associates, 1941). Virus eausation has also been suggested 
(Seott and Steigman, 1941). In conditions such as these where the fusospiro- 
chetal organisms or diplococci seem to displace all other types of organisms, 
it is easy to see why they are regarded as the cause of the gingivitis. Unfor- 
tunately, there are several reasons for questioning this conclusion. One is that 
the bacterial association with acute gingivitis is not a clear-cut one and the 
suggested causative organisms appear in significant numbers in chronic gingi- 
vitis, in localized areas of inflammation, and even in association with healthy 
gingivae. Another reason is that cultura] studies and pathogenicity tests on 
the organisms must still be regarded as incomplete. These factors, together 
with the absence of clear-cut evidence of infectivity of acute gingivitis, have 
given rise to a growing belief on the part of bacteriologists that in Vincent’s 
infection the bacteriologic aspects of the disease are probably secondary to 
some systemic or local debilitating factor which so changes the conditions at 
the gingiva that a suitable location is provided for the proliferation of or- 
ganisms such as the spirochetes, fusiform bacilli or vibrios or other less com- 
mon types which are normally minor components of the oral flora. This aspect 
of the problem has been examined critically by King (1948) who has also re- 
ported failure in self-infection with organisms from the acute infection. While 
it is likely that the fusospirochetal organisms may contribute to the tissue 
destruction once gingivitis is active, it can be claimed that these special bac- 
teria or others encountered in conditions such as Vincent’s infection are partly 
the result of the gingivitis as well as its possible cause. 

Although clinical studies and smear examinations of acute (Vincent’s) 
gingivitis have failed to establish the causation role of bacteria, recent work 
by Rosebury (1950) has offered evidence that certain organisms associated 
with the condition have pathologie significance. In a series of excellent stud- 
ies, Rosebury has shown that the injection of material collected from acute 
gingivitis produces necrotic abscesses in guinea pigs, and that pus from these 
abscesses will produce similar abscesses when inoculated into further series of 
animals. By isolating from the abscesses the various types of bacteria present, 
he set out to determine the pathogenicity of the various organisms or to estab- 
lish the groupings of bacterial types which would give rise to abscess forma- 
tion. In all, he isolated 15 strains of gram-positive, gram-negative rods, and 
aerobic and anaerobic streptococci from these infectious processes. How- 
ever the reinoculation of the isolated types of bacteria singly or in mixtures 
containing up to more than 30 strains of bacteria failed to initiate abscesses 
in other animals. The fact that the infectious process could be transferred 


eS 














~e fo. be 


Sint 





A late BORE ae 





ROLE OF BACTERIA IN PERIODONTAL DISEASE 321 


from animal to animal only when the inoculum contained the pus or necrotic 
tissue from the previous abscess led to the idea that a virus might be involved. 
Attempts to establish this fact were also inconclusive. Hampp (1951) has 
also failed to produce infections in animals by injection of pure cultures of 
mouth spirochetes. 

The only conelusion that seems to be possible at this time is that a mixed 
bacterial flora containing spirochetes, fusiform organisms, vibrios, and cocci 
is associated with an infectious process which can be passed on from animal 
to animal and which presumably has some irritating or infectious capacity as 
far as gingivitis in man is concerned. Failure to produce this condition with- 
out material from the original lesion tends to indicate that some tissue com- 
ponent or metabolite of tissues or bacteria growing in the tissues is intimately 
coneerned with the infectiousness of the bacteria. This indication that there 
might be a special infective component in acute gingivitis is further weakened 
by Hemmens and Harrison’s (1942) report that the injection of debris from 
normal gingivae produced abscesses in guinea pigs to the same extent as ma- 


terial from diseased gingivae. 





Relationship to Tissues.—Studies on the relationship of the organisms 
associated with acute gingivitis to the underlying tissues are few and incon- 
elusive. In the older literature drawings of autopsy materia] taken from 
cases of noma show spirochetes penetrating the tissues ahead of fusiform or- 
ganisms. Beeause of the source of this material and the possibility that the 
organisms may have entered the tissues after death, these demonstrations of 
organisms in the tissues have only a limited significance in the problem of 
gingivitis. Although I have been told by one or two investigators that on 
histologie studies of biopsy material from acute gingivitis they have noted the 
presence of spirochetal and fusiform organisms, I have not yet observed these 
organisms in the tissues. Beckwith, Williams, and Rose (1929) have reported 
that spiral organisms are located superficially but not in the deeper layers 
of tissue sections. 

In spite of this preliminary evidence, it must be concluded that, at this 
time, there is insufficient evidence to demonstrate that any one of the bacterial 
types which are associated with fusospirochetal gingivitis is more important 
than the others in producing this condition. 


Causal Mechanism.—The fact that there is, at least in the initial stages, 
a relatively cireumscribed tissue destruction in the fusospirochetal gingivitis 
may be taken to mean that destructive bacterial metabolites are not dissem- 
inated widely throughout the tissues. On the other hand, the fever and de- 
bility which often accompany acute cases are suggestive of an infective 
process. Although the histopathology of tissues involved in fusospirochetal 
gingivitis is poorly understood, the dominance of lymphocytic cells and the 
initial reaction in the areas of accumulated bacteria may be interpreted as 
indications of an antibody reaction and suggest that an allergic response to 
gingival bacteria may be involved. 
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Marginal Gingivitis (Nonspecific) 

The bacteriology of chronic marginal gingivitis has not been studied ex- 
tensively. .This may be because this condition usually responds to the removal 
of accumulated debris from the necks of the teeth, or due to the fact that this 
condition does not show spectacular clinical manifestations. 


Associated Bacteria.—<As long ago as 1907 K. W. Goadby made smear 
studies of what he ealled simple gingivitis. He failed to demonstrate the pre- 
dominance of any particular bacterial species but was impressed by the im- 
portance of coceal types. Many studies and casual observations made since 
that time, generally as a means of identifying the distinctive bacterial flora 
associated with acute gingivitis, have brought out the fact that in simple 
gingivitis there is a mixed flora in which many coceal types are dominant and 
in which varying numbers of fusiform and spirochetal organisms may appear. 
Indeed, the boundary line between the so-called acute or Vincent’s gingivitis 
and the chronic or simple gingivitis which we are discussing seems to rest pri- 
marily on the different proportions in the types of organisms, there being a 
mixed flora in the latter as compared with the more or less specific flora in the 
former condition. 

Of the few cultural studies which have been made of the bacteria of simple 
gingivitis, little need be said. As far as the reviewer is aware, no recent at- 
tempt has been made to determine the possible existence of a specific bacterial 
cause of this condition. Our knowledge of the bacteriology of gingivitis has 
mostly been obtained indirectly from investigations which Hine and Berry 
(1937) and Bibby (1935) have carried out for the purposes of classifying the 
bacterial species occurring in the mouth. In such studies we observed that 
some types of fusiform bacteria and certain filamentous organisms were more 
commonly isolated from inflamed gingivae and gingivae with accumulations of 
debris about them than they were from healthy mouths. It should be empha- 
sized that these findings were not in any way interpreted to mean there was 
a causal relationship between the bacterial types which occur with increased 
frequency and gingivitis. Not only could such an increase in the numbers 
of certain bacteria be the result of the gingivitis rather than its cause, but it 
ean also be a reflection of an increase in the over-all bacterial population 
irrespective of whether the isolated types constitute a decreased or increased 
proportion of the total flora. In short, therefore, it can be repeated that there 
is no acceptable evidence which indicates that a specific bacterial flora is as- 
sociated with simple marginal gingivitis. 


Relationship to Tissues.—There does not seem to be any definite evidence 
dealing with the relationship between the bacteria associated with marginal 
gingivitis and gingival tissues. As far as I know, no study has been directed 
specifically to determine whether or not organisms penetrate the tissues in 
this condition, and the evidence on this subject seems to be of an indirect sort. 
It consists of the absence of clearly demonstrated bacteria in the numerous 
histologie studies which have been made of inflamed gingivae, and the finding 
of cellular reactions which are lymphocytic in character rather than of the 
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polymorphonuelear type which would be associated with active bacterial in- 
vasion. Further suggested evidence that the bacteria concerned with marginal 
inflammation are not in the tissues can be gleaned from the favorable response 
which such inflammatory conditions show when bacterial accumulations are re- 
moved from the necks of the teeth. If the organisms were proliferating in 
the tissues themselves, such a response to the removal of superficially placed 
organisms would not be expected. The response to local antibiotic therapy 
is also indicative of organisms acting externally to the tissues. If the or- 
ganisms were actually proliferating among the cells, we would not expect - 
that superficial antibiotic therapy would interfere with their action, and yet 
such therapy, which undoubtedly reduced the activity of the superficially 
placed organisms, does have at least a temporary beneficial effect. There- 
fore, it seems likely that in this type of gingivitis the bacteria produce their 
effects without proliferation in the tissues. 

Causal Mechanism.—If bacteria occurring on the gingivae cause the in- 
flammation of the subjacent tissue, the mechanism by which this is brought 
about is most uncertain. Since it has not been possible to demonstrate bac- 
teria in the tissues, we must assume that any effect they are producing is being 
brought about from outside the tissues and not by actual bacterial invasion 
of the tissues themselves. Theoretically, such reactions could be eaused by dif- 
fusion into the gingiva of some toxic or tissue-irritating substances formed by 
externally placed bacteria. Although it is possible that some type of mouth 
bacteria may elaborate an exotoxin-like product, none of the organisms so far 
cultivated from gingivitis has been demonstrated to do so. 

Another possibility is that the tissue-irritating substances resembling the 
so-called endotoxins may result from the breakdown of bacterial cells on the 
surface of the tissues. Not too much is known about the nature of these 
agents and to date nothing which could be identified with the typical endo- 
toxins of the gram-negative bacilli has been described in the mouth. In this 
connection the formation of histamine-like substances or agents resembling 
the ptomaines of the earlier writers must be considered, but here, again, evi- 
dence that such products are formed in the mouth is lacking as is any dem- 
onstration that they play a part in producing the type of tissue inflammation 
we are discussing here. While there are stronger indications that tissue- 
destructive agents such as hyaluronidase and collagenase are produced by 
mouth bacteria, their actual association with marginal gingivitis has not been 
established. A further possibility is that the marginal inflammation is some- 
thing in the nature of an allergie response to the bacteria which are in con- 
tact with the gingival margins and to which the tissues have at some time 
become sensitized. The absence of the bacteria in the tissues, the distribution 
of the inflammation, and the favorable response of the tissues to the removal of 
the accumulations of the possibly allergenic organisms seem to support this 
possibility. 

As a means of determining whether gingival bacteria do contain tissue- 
irritating substances, Wheeler, Glass and Bibby (1945) carried out a prelim- 


inary study. Several samples of bacteria-laden and gingival scrapings were 
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collected from gingival margins by means of scaling instruments and mac- 
erated to near sterility by freezing and traumatic thawing in a steel mortar. 
The emulsion of bacterial debris was then filtered and the filtrate skin tested 
in animals and man for irritating properties. In rabbits intradermal injec- 
tions produced varying inflammatory responses which seemed to be related 
more to the source of material under test than to other observable factors. 
Samples prepared from an area of marked inflammation gave the largest and 
most consistent response. Two individuals into whose arms intradermal injec- 
tions were made gave mild reactions, but in the third a violent inflammatory 
response about 7 em. in diameter appeared in six hours with later central 
necrosis. The inflammatory reaction subsided in about four days but healing 
of the central zone required several weeks. Only one human test was made 
with this sample, and it is suspected that the violence of the reaction might 
have been due in part to the passage of a few bacteria through the filter and 
in part to the possibility of a violent antibody reaction in the subject who had 
only recently recuperated from a suspected attack of rheumatic fever. 

Subsequent to completing these tests, the parallel study of Beckwith, 
Williams, and Rose (1929) was discovered. Their study differed from ours 
only in that instead of destroying the gingiva] bacteria in a mortar as we did, 
they were inactivated by heating at 60°. Their injections in animals gave 
definite skin reactions, and in a human subject they obtained a violent reaction 
of the sort we produced. In addition to what we found, these authors also 
reported toxie death of animals injected with bacterial emulsions from the 
gingival margins. This latter finding has since been confirmed by Graham 
(1937). 

The reactions described here seem to indicate that the products of gingi- 
val bacteria can give rise to tissue responses some of which are of a violent 
nature. The nature of these reactions supports the possibility that active 
tissue-irritating substances are liberated on destruction of the organisms or 
that allergic phenomena are involved in producing them. Until more evidence 
is forthcoming, no more definite conclusions can be drawn. 


Periodontitis 


Associated Bacteria.—Bacteriologic studies of the organisms associated 
with suppurative periodontitis go back to the early days of bacteriology. One 
of the earliest and most thorough studies was that carried out by Goadby in 
1907. Unfortunately, although his smear studies are informative, his cultural 
work has limited value today because at that time few satisfactory culture 
procedures were available for the study of oral or other bacteria and those 
used supported mainly streptococci and staphylococci. In smears Goadby 
identified spirochetes and comma forms, thick and thin threads, fine and thick 
short threads, and curved and pointed bacilli, and coceal types. Some of the 
bacterial types he identified in smears have been isolated and studied, but 
there is still much doubt as to how reliably we are able to isolate the remain- 
ing species and no final knowledge regarding their quantitative occurrence. 
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Modern cultural techniques have been used by Hemmens and Harrison 
(1942) and Rosebury (1950) in the study of periodontitis. In the former 
study which concerned itself only with anaerobic types, spirochetes were not 
cultivated but identified only in smears, but all of the other types of or- 
ganisms which they describe were cultivated. Micrococcus gazogenes was 
found in 48 per cent of the cultures, Fusiformis nucleatus in 37 per cent, other 
fusiform bacilli in 22 per cent, Bacterium melaninogenicum in 28 per cent, gram- 
negative cocci in 24 per cent, leptotrichia in 22 per cent, and bacterioides in 
19 per cent. Rosebury (1950) also concentrated on the isolation of anaerobic 
organism, but has correlated such studies with smear examinations and animal 
injections. He made estimates of the percentage occurrence of the types he 
isolated from various periodontal conditions and concluded spirochetes, 
fusiform bacilli, and vibrios are quantitatively more prominent in pathologic 
conditions with filaments, leptospira and cocci also more common in ‘‘perio- 
dontoelasia.’’ Basically, the differences from normal gingival cultures and 
smears rested in differences in frequency of occurrence and not in the bac- 
terial types identified. 


Relationship to Tissues.—The nature of the relationship which the bac- 
teria in periodontitis bear to the tissues is a matter of some uncertainty. The 
finding of a raised opsonic index in patients with periodontal disease was 
taken by Goadby to imply an invasion of the tissues by mouth cocci. Beck- 
with and associates (1927) report the cultivation of bacteria from fluid as- 
pirated from the gingival connective tissue. They also state that bacteria can 
be demonstrated in the tissue by histologic methods and quote a study by 
Turner and Drew in which the bacteria were found in the tissue but not in the 
phagocytes which were present. Fish (1936) takes a contrary view and main- 
tains that the organisms do not invade the tissues and that the infectious 
process is limited to the necrotic nidus in the periodontal pocket. In a later 
paper (1939), he reports experiments in which organisms contained in a 
pledget of cotton were implanted in the alveolar bone of animals. Organisms 
so placed in the tissues gave a different histologic response from that found 
in periodontal lesions. In contrast, he emphasized the marked phagocytosis 
as being different from the lymphocytic reaction and the absence of phago- 
eytosis found in periodontitis. Recently, Box (1950) described a complex 
fungus-like organism, which he designates Leptothrix falciformis, deep in the 
periodontal tissues. He believes that this microorganism may be an invasive 
agent which establishes foci of destruction. Thus far, Box’s work has not 
been confirmed by other investigators and there is doubt as to whether he be- 
lieves that these organisms represent a major or only a somewhat unusual 
aspect of the periodontal syndrome. In reviewing this aspect of the prob- 
lem, one cannot but be impressed by the fact that Fish alone has carried out an 
extensive study and that so far he alone has buttressed his conclusions with ex- 
perimental evidence as distinct from casual histologie studies. 


Causal Mechanism.—Both Hemmens and Harrison (1942) and Rosebury 
(1950) have demonstrated that abscess formation is produced by injection of 
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periodontal bacteria into guinea pigs, but because of the difference between 
the animal reaction and the elinical picture of periodontitis they have not 
suggested infection as the basic cause. Rosebury does maintain, however, that 
it plays an essential part. 

Fish offers very definite ideas on the manner in which bacteria produce 
periodontal pockets. On the basis of his studies, he believes that certain his- 
tamine-like substances are produced and certain proteolytic enzymes and 
other bacterial metabolites are liberated from organisms which are not them- 
selves in the tissues. The bacterial products diffuse into the underlying tis- 
sues and bring about their destruction. Although his descriptions of the bac- 
terial products involved in the destructive process are vague, his tissue studies 
are impressive and he builds up a good ease for his point of view. There is 
nothing in Fish’s point of view which would exclude the possibility of as- 
suming that substances such as the leukotoxin or necrosin described by Menkin 
play a part in tissue destruction, or that certain specifie enzyme-like substances, 
such as hyaluronidase and collagenase, might be concerned in spreading the 
tissue destruction. The evidence that such enzymes play a part in periodontal 
destruction is still inadequate, but it has been shown that hyaluronidase 
(Lisanti, 1950) and collagenase (Roth and Myers, 1951; Sreenby and Engel, 
1951) oceur in the saliva and some periodontal organisms, and, according to 
Lisanti, hyaluronidase is present in larger amounts in the saliva of patients 
with periodontal disease than in that from patients with healthy gingivae. 
There seems little doubt, therefore, that there does exist in the saliva, and 
apparently concentrated in the region of periodontal pockets, agents which 
will help penetration of bacterial by-products. If further evidence is needed 
that bacteria from periodontal pockets have toxie proportion, it can be found 
in Beckwith and associates’ and Graham’s demonstrations of the lethal effects 
of such materia] when injected into rabbits. 

In spite of the promising information which has become available it does 
not seem to be complete enough to enable us to lay out a blueprint of the 
step-by-step processes by which bacteria may cause suppurative periodontitis. 
However, in spite of our lack of some essential information, it seems safe to 
draw the conclusion that bacteria or, more especially, bacterial products are 
in a large measure responsible for the destructive processes. There seems no 
real evidence to suggest a specific bacterial species to have greater importance 
than others in causation. Neither is there evidence that the condition is in- 
fective in the sense of requiring the transmission of a specific bacterial agent 
from one host to another. 

General Comment 


Although the foregoing evaluation of certain aspects of the literature deal- 
ing with the bacteriology of periodontal disease does not point to any clear- 
cut conclusions, it does bring out several points of interest. 

So far there is no incontrovertible evidence that direct infection of the 
periodontal tissue ever occurs, or that bacteria of themselves are ever pri- 
marily responsible for periodontal disease. There is, however, a definite 
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reason to believe that bacteria are implicated in aggravating the severity or 
extending the scope of the periodontal involvements. In some conditions, 
such as acute gingivitis, the organisms of certain types may proliferate so 
rapidly as to suggest a specific bacterial effect. Preliminary evidence of tis- 
sue invasion by spirochetal types gives some ground for suspecting that they 
are of primary importance in such conditions. 

In marginal gingivitis there is no reason to suspect tissue invasion, and 
apparently the tissue reactions are brought about by breakdown products of 
bacteria on the external surface of the tissue. The nature of the agents con- 
cerned is not known and as yet there is no reason to suspect specific bacterial 


relationships. 

In periodontitis it also seems that the bacteria produce their influence on 
the disease without invading the tissues themselves. The mechanism by which 
any tissue-destructive effect is brought about is not understood, nor at the 
present stage of our knowledge is there reason to believe that any one type of 
organism is more important than another. 

In conelusion, it can be stated that the bacteriologic problems conerned 
with periodontal involvements of various sorts are poorly comprehended and 
offer a challenging and probably fertile field of study for those interested 
in either dental disease or basic problems of the relationships between nor- 
mally occurring bacterial populations and the tissues with which they are as- 
sociated. 
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HEREDITARY OPALESCENT DENTINE 


Tuomas R. AuuEy, D.D.S.,* AaNp Lester W. BurkKeEt, D.D.S., M.D.,** 
PHILADELPHIA, PA. 


HIS article presents two patients with hereditary opalescent dentine in 

which the family history can be traced for several generations. The diagnosis 
and treatment of this condition are easily within the scope of the general prac- 
titioner. 

It has been variously termed hereditary hypoplasia of the dentine,’ trans- 
parent enamel,? odontogenesis imperfecta,? odontochronognosis, hereditary pig- 
mentation,* and hereditary opalescent dentine.° The name hereditary opalescent 
dentine is to be preferred since it describes both the condition and its hereditary 
nature. 

This anomaly was claimed to be extremely rare by Hopewell-Smith®; how- 
ever, more and more cases are being reported, perhaps because of a greater in- 
terest in thorough diagnostic procedures. Finn‘ divides hereditary anomalies 
of tooth color into ‘‘brown hypoplasia of the enamel’’ and ‘‘opalescent dentine. ’’ 
Brown or yellow hypoplasia of the enamel is an entirely different condition and 
should not be confused with hereditary opalescent dentine. In the enamel hypo- 
plasias the enamel is the affected tissue, while in hereditary opalescent dentine it 
is the dentine that is affected. In hereditary opalescent dentine, the enamel is 
normal in structure but is devoid of pigmentation and has a slightly abnormal 
refractive index.’ 

Hereditary opalescent dentine is a non-sex-linked Mendelian dominant 
characteristic. If one parent is affected, 50 per cent of the siblings should show 
the characteristic. Occasionally a generation may be skipped. This is one of 
the few anomalies in which both the permanent and the deciduous teeth are in- 
volved. Since the enamel is essentially normal this condition may be considered 
a mesenchymal dysplasia. The roots of these teeth also show abnormalities. The 
unerupted crowns and pulp chambers appear normal in the roentgenogram. 
Following eruption, there is a rapid calcification of the pulp chambers and root 
canals, and a darkening in the color of the clinical crown. Once the teeth begin 
to erupt, the difference in size between the crowns and the roots becomes ap- 
parent in the roentgenogram, and they resemble deciduous teeth. 

Some examples of hereditary opalescent dentine are found in patients with 
osteogenesis imperfecta; however, either condition may occur alone. Mittelman® 
reported a 6-year-old child who had experienced numerous fractures of the 
lower extremities, and whose teeth had the typical amberlike homogeneous trans- 
lucency of hereditary opalescent dentine. Roentgen-ray studies of the child re- 
vealed that the crowns and roots of the erupted teeth were disproportionate in 
size, and that the pulp chambers were partially calcified. Winter and Maiocco’® 
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**Professor in Oral Medicine, School of Dentistry, University of Pennsylvania. 
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reported several examples of osteogenesis imperfecta and hereditary opalescent 
dentine. Roberts" reported on fifteen members of three generations of a family 
who were affected with hereditary opalescent dentine. Numerous other cases 
have been recorded by Roberts and Schour,® Wilson. and Steinbrecher,”* and 


Noyes.?® 


Clinical Features.—The characteristic clinical findings consist of a peculiar 
opalescent purplish-brown or gray color of the teeth, a rapid attrition of the 
crowns, and a marked reduction in carious lesions. Finn,* Hodge,? Roberts and 
Schour,® and others have reported that these teeth have a low caries suscepti- 
bility. This belief was also borne out in the patients examined by us. Roberts 
and Schour® state that the opaleseence observed is a postformative and post- 
eruptive phenomenon. Noyes" believes that the abnormal color observed is due 
to atypical dentine formation and to obliteration of the pulp. 

The history will often reveal the familial nature of the condition. Roent- 
genographie studies will demonstrate roots which are small in relation to the 
crown and often pointed at the apex. There is a reduction in size or obliteration 
of the pulp chambers and canals, and a tendency to abscess formation in teeth 
without severe carious lesions.* The teeth are reported to be extremely brittle 
when extraction is attempted."* 

Hodge and associates*® stated that the dentine in these cases shows a micro- 
hardness of 65 to 70 as compared with the normal of 120 to 125. The water con- 
tent is about 15.5 as compared with the normal of 13.2. There is about 10 per 
cent less inorganic matter but the mineral ratio is correct. The x-ray absorp- 
tion value is 0.74 as opposed to the normal of 0.94. The enamel is normal as to 
mineral content, relative proportions of calcium and phosphorus, and water con- 
tent. 


Histologic Structure——The enamel, cementum, and periodontal membrane 
show no microscopic abnormalities, but there are many changes noted in the 
dentine. The dentoenamel junction is straight rather than scalloped as it is in 
normal teeth.** This probably accounts for the weak attachment of the enamel 
to the dentine and the tendency for the enamel to chip, leaving exposed dentine. 
The mantle dentine shows a fairly normal number and arrangement of tubuli. 
Roberts and Schour® report that the remainder of the dentine shows a smaller 
number of irregularly arranged tubuli with the number decreasing toward the 
pulp. They also state that there is considerable branching of these tubuli, 
accentuated incremental stratification of the matrix, and poor calcification. 
This decreased hardness of the dentine, together with the poorly attached 
enamel, is undoubtedly responsible for the rapid wear of these teeth. Wilson 
and Steinbrecher’? reported finding giant dentinal canals containing blood and 
surmised that the discoloration of the dentine was due to this abnormal blood 
supply. Bunting’® reports hypoplastic defects in the dentine giving rise to 
interglobular spaces which are filled with a proteinlike substance. The pulp 
chambers and canals are progressively eliminated by the deposition of adventi- 
tious dentine. Caicification of the pulp chambers is often complete at 15 years 


of age.’ 
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Case Report 

The patients reported are a 23-year-old white woman and her 44-year-old 
daughter. .The mother was first seen at the School of Dentistry, University of 
Pennsylvania, in 1940, when she reported for examination and possible treat- 
ment of her “brown teeth.” She has been followed continuously since that time. 

The mother’s teeth had been a brown-purple color ever since their eruption. 
She reported that the color had darkened after eruption. Her deciduous teeth 
were also affected. She stated that her daughter’s teeth were affected and that 
the condition had been running in her family for at least six generations. There 
was no history of blue sclera or unusual fractures of the bones. 
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Chart 1.—Shows the affected individuals in the patient’s family, indicated by a circle. No. 1 
indicates the patient described in this paper, and No. 2, her daughter. 


Roentgenograms taken at the age of 12 showed the pulp chambers of the 
erupted teeth nearly filled in with secondary dentine. The unerupted third 
molars appeared normal. There was considerable disproportion between the size 
of the crowns and roots. Few teeth showed carious lesions. (Fig. 1.) 

Examination of the mother’s mouth revealed a normal mucous membrane 
and tongue. The color and mucosal tone were excellent. The papillae and coat- 
ing of the tongue were normal. The patient gave a history of frequent and 
severe herpetic eruptions, but no lesions were noted at this time. 

All of the 23 permanent teeth present had the peculiar purple-gray opal- 
escent appearance which is characteristic of this condition. The color phenome- 
non was more pronounced in the anterior teeth. There were several areas where 
pieces of enamel had fractured off exposing the red-brown dentine. All of the 
teeth showed considerable wear. This wear had resulted in a bite closure of 
several millimeters. There were two amalgam restorations present and one 
minimal carious lesion. The patient had a severe malocclusion with an overjet 
of 34 inch. The mandibular anterior teeth were bunched and several were in 
torsoversion. (Fig. 2.) 

Roentgenologic examination revealed that the pulp chambers of all teeth 
were calcified. Only six teeth had root canals which were not completely cal- 
cified. There was considerable disproportion between the crown and root size 
giving the impression of deciduous teeth. There was an area of osteosclerosis 
in the region formerly oceupied by the mandibular right first molar. (Figs. 3 


and 4.) 
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Treatment.—In view of the malocclusion, number of missing teeth, and 


poor root support, extraction and replacement by immediate complete upper and 
lower dentures were recommended. 





Fig. 2.—Anterior teeth of patient showing peculiar color phenomenon, malocclusion, and areas 
of wear. 





Fig. 3. Fig. 4. 





Fig. 3.—Roentgenogram of mandibular right premolar region showing calcification of 
pulp chambers and canals and disproportion between crown and root size. 


Fig. 4.—Roentgenogram of maxillary central incisors showing similarity to appearance of 
deciduous teeth. 


On Nov. 17, 1950, the maxillary right premolars and mandibular right 
second molar were removed under local anesthesia. It was necessary to remove 
these teeth surgically since they were so soft that the forceps literally bit through 
them. It was necessary to free each tooth totally from its surrounding tissues 
with bone chisels and surgical burrs as elevators would only break away pieces 
of the tooth structure. The patient was given 300,000 units of crystalline 
penicillin intramuscularly following removal of these and subsequent teeth. 
Following these extractions, the patient had an attack of acute herpetic stoma- 
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titis. She was started on high vitamin B complex therapy and the lesions re- 
gressed ten days later. The remaining posterior teeth were surgically removed 
at two subsequent sittings. 

In March, 1951, impressions were taken and immediate complete maxillary 
and mandibular dentures were constructed. The bite was opened 4 mm., and 
an alveolectomy was planned to correct partially the maxillary protrusion. On 
April 25, 1951, the remaining anterior teeth were surgically removed, alveolec- 
tomy performed, and the dentures inserted. 

The patient was extremely pleased with her improved appearance as she 
had become very conscious of her dental deformity. 





Fig. 5.—Four-and-one-half-year-old daughter of previous patient showing peculiar color and 
extreme wear of the deciduous dentition. 


Histologic Study.—A mandibular premolar extracted from this patient was 
decalcified and sectioned. The pulp chamber was completely obliterated by ad- 
ventitious dentine, but a portion of the pulp canal was still present. The dento- 
enamel junction was not scalloped. The odontoblastic layer had degenerated. 
There were large areas of interglobular dentine. The dentinal tubuli were 
irregularly arranged and resembled secondary dentine. 


The 414-year-old daughter of the previous patient appeared to be a normally 
developed child with some suggestion of oriental features. There was no evi- 
dence of blue scleras, and no history of fractures. All the deciduous teeth were 
present and in normal occlusion. They exhibited the same abnormal trans- 
lueeney as those of her mother, but were of a darker brown. They showed signs 
of extreme wear and were free from caries. (Fig. 5.) 


Summary 


The patients reported demonstrate hereditary opalescent dentine not 
associated with osteogenesis imperfecta. This condition is not as rare as the 
literature would lead one to suspect. The anomaly is easily recognized by the 
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peculiar opalescent purple-brown color of the teeth, few carious lesions, ex- 
treme attrition, and by the characteristic roentgenologie findings of calcified 
pulp chambers and malproportion of root and crown size. When these patients 
are encountered, there are two methods of treatment, i.e., the placing of 
jacket crowns on the teeth, or extraction and replacement by complete den- 
tures. The latter method is usually indicated because of the usual poor root 
support, a tendency to abscess formation without severe caries, and especially 
for economic reasons. The patients should be warned of the hereditary 
nature of this condition. 
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Endodontics 


ROENTGENOGRAPHIC OBSERVATION OF RESORPTION FOLLOWING 
REPLANTATION 
L. F. KrurGcer, D.D.S., Toronto, ONTARIO, CANADA 
Report of a Case 
HE usual inevitability of root resorption following replantation is well 
known. The resorptive process may be rapid or exceedingly slow. If the 
average complete resorption of the roots of replanted teeth is approximately 
four years, then the process as evidenced in this report may be considered the 





; Fig. 1.—The resorptive proc ‘ss over a period of eighteen years. A, At time of replanta- 
tion; B, six and one-half weeks tater; C, one and one-half years later; D, two and one-half 
years later; #, four and one-half years later; F, seven and one-half years later; G, eight and 
one-half years later; H, ten and one-half years later; J, eighteeen years later. 

slow variety. This accident case occurred in a girl, aged 13, in 1928. The 
avulsed teeth were simply cleaned, sterilized, and the roots filled. This was 
accomplished four hours after the aecident. The teeth were firmly replaced 
in the alveoli and no splint was employed. The radiographic evidence of resorp- 
tion extends over a period of eighteen years (Fig. 1). 

2234 QUEEN St., EAST. 
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Research 


ORAL USE OF ABSORBABLE ALGINATE DERIVATIVES TO ARREST 
AND PREVENT POSTEXTRACTION HEMORRHAGE 


Leon J. ALLEN, D.D.S., Mount VERNON, N. Y. 


LGINATES are derived from seaweeds which grow off the Irish and 
Scottish coasts. The primary seaweed derivative is alginic acid which is 
unstable. Sodium alginate is the basic product from which other alginates are 
made. Sodium is highly viscous in solution. By treating sodium alginate with 
calcium chloride an insoluble calcium alginate is precipitated. Calcium alginate 
is capable of being made into a wool or gauze. 

Recent advances in the preparation of this material have resulted in its 
being made water-soluble and the rate of absorption can be varied by the re- 
placement of some calcium ions by sodium ions. The result is that slow or fast 
absorbable materials can be used depending on the nature of the situation. 

The alginate wool and gauze are absorbable, soluble, nontoxic, locally 
hemostatic, and compatible with antibiotic and antiseptic agents. When placed 
into a bleeding area the material becomes viscous and sticky. The hemostatic 
action of the materials is apparently mechanical. 

The material was supplied under the name of Calgitex,* alginate wool and 
ealeium,+ alginate ribbon gauze. The material is sterilized and is supplied in 
sterile glass tubes. It can be resterilized twice by autoclaving up to 18 pounds 
pressure for twenty minutes or by dry heat at 150° C. for thirty minutes. 
The material can be used directly from the tube if opened under sterile con- 
ditions. It is more expedient to transfer the material to a small sterilized 
covered container. The gauze type can be cut with sterile scissors to fit the 
socket or area as required. 


Clinical Use 
The material was used for patients: (1) with primary bleeding; (2) with 
intermediary and secondary bleeding; (3) with a previous history of prolonged 
hemorrhagic tendencies. 


Technique.—The technique applied was similar to the use of oxidized 
cellulose or absorbable gelatin in comparable situations. Antibiotic or sulfa 
medication was used only when considered essential. A dry sterile thumb for- 
ceps was used to convey the material from its sterile container; it was placed into 
the socket with the mouth of the socket partly dried. It is advisable to use 
the minimum amount necessary to control bleeding. Pressure of any kind and 





*Product of the Medical Alginates Ltd., England. 
tSupplied for experimental purposes by the Sterone Chemical Company, New York. 
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suturing were avoided except in a few cases in order to determine the efficiency 
of the alginate materials as hemostatic agents. 


Results.—<A total of 55 patients have been treated to date. Of this number 
there were 4 patients with a previous history of prolonged bleeding. Three of 
the patients left with complete control and had no recurrence. The fourth 
patient, a woman who in previous operations was treated to control bleeding 
with other hemostatic agents combined with constant presure with petroleum 
jelly gauze sponges, always experienced a severe postextraction reaction, con- 
sisting of pain which could not be relieved because sedation was denied to her 
for medical reasons. Following the removal of two teeth the alginate wool was 
inserted into each socket after which she was dismissed, bleeding having been 
arrested. She returned eight hours later with both sockets bleeding. The ma- 
terial was still present in each socket. A cone* consisting of thrombin and 
tyrothricin was pushed through the material into each socket. An immediate 
formation of a firm clot took place. There was no recurrence of bleeding and 
no postoperative discomfort. 

Three other patients with secondary bleeding were treated by insertion of 
alginate wool after the sockets had been cleansed. In addition gentle pressure 
with a petroleum jelly gauze sponge was maintained for ten minutes. In one 
case no other treatment was required. The second case required one suture to 
obtain complete control. The third patient did not respond to the alginate and 
the other commonly used hemostatic agents. The socket had to be packed under 
local anesthesia. 

In 5 eases in which soft tissue surgery was performed with thermocautery 
the exposed bleeding areas were dusted with Mallophenet powder after which 
a fairly thick layer of alginate wool was applied. A petroleum jelly gauze pad 
was applied in addition to exerting gentle pressure for ten minutes. When the 
patients were dismissed bleeding was under control. Upon examination forty- 
eight hours later the material was still in position. The surrounding tissue 
tone was excellent. Each patient remarked upon the unusual mild postoperative 
reaction. Absorption of the material began on the third day. 

The remaining 43 cases were dismissed with no or very little bleeding. In 
two eases a cone of thrombin and tyrothricin was added with marked success. 
One patient had an intermittent ooze for six hours. Another patient continued 
to bleed slightly for eight hours. <A third patient developed secondary bleeding 
after four days which was overcome only through packing of the socket. Thirteen 
patients, four of whom called in to report no bleeding, did not return and it was 
assumed they had no postoperative difficulties. 

In each instance the material when placed into the socket took on a reddish 
color on contact with blood. It became very viscous or jellylike in consistency. 
The rate of absorption varied anywhere from two to seven days. Generally the 
wool was absorbed more readily than the gauze. There was no evidence of any 
irritation to the socket or surrounding tissue. Material which was recovered from 


*Thrombin (human origin) 1 unit, tyrothricin, 1 mg., Sharp & Dohme, Inc. 
+Mallinckrodt Chemical Works. 
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sockets at the end of seven days was of a clear jellylike substance. At no time 
was there any evidence that the alginate material served as a culture medium 
for bacteria. 
Summary 
Calcium alginate derivatives (wool and ribbon) were used to treat hemor- 
rhage in 55 cases. Fifty of these cases were cases of bleeding following extrac- 
tions, five following the use of thermocautery for soft tissue surgery. The ma- 
terials gave evidence of being effective hemostatic agents compatible with anti- 
biotic and antiseptic drugs. They seem to be especially effective in combination 
with thrombin. There was no clinical evidence that they produced greater post- 
operative reaction than in comparable situations when not used, nor do they , 
appear to serve as a culture medium for bacteria. Absorption takes place from 
two to seven days. E 
Ninety-eight patients were treated. Ninety-four cases of bleeding were 
adequately controlled. In four cases the material was ineffective. Postopera- 
tively six patients showed imperfect clot formation in the socket. 
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Erratum 


In the article by Dr. Inga R. Mahler and Dr. Vincent F. Lisanti entitled ‘‘ Hyaluronidase- 
Producing Microorganisms From Human Saliva,’’ in the November, 1952, issue of the 
JOURNAL, on page 1238 in the second line from the bottom of the page, (Rogers, 1948) 
should be (Rogers, 1945). Reference 14 on page 1240 should read as follows: 


14. Rogers, H. J.: The Conditions Controlling the Production of MHyaluronidase by 
Microorganisms Grown in Simplified Media, Biochem. J. 39: 435-443, 1945. 
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Studies in Clinical Oral Pathology 


Associate Editor 
LESTER R. CAHN 


HISTOLOGIC CHANGES OF THE ORAL MUCOSA ASSOCIATED WITH 
CERTAIN CHRONIC DISEASES 


S. Siamunp Straw, D.D.S.,* anp Lester M. Fox, M.D.,** BrooKLyn, N. Y. 


A NUMBER of generalized diseases seem to have a detrimental effect upon 
dental investing structures, and particularly upon alveolar bone. Clearly 
defined clinical and histologie changes are evident in hormonal alterations,’ 
blood dyserasias,? nutritional deficiencies,’ and diabetes. ° It has also been 
demonstrated experimentally that alloxan diabetes, protein deficiencies, and 
scurvy will cause osteoporosis of the alveolar bone.® 

A clinieal study of 300 patients suffering from long-standing diseases, such 
as carcinoma, nephritides, and cirrhosis, showed that they tend to develop more 
severe periodontal disease and alveolar bone resorption than would be expected 
in a normal group of the same ages.’ These observations suggested that diseases 
which eause long-standing metabolic disturbances may intensify alveolar resorp- 
tion and inerease susceptibility to periodontal disease. 

Due to its sensitivity the oral mucosa is often of diagnostic value in the 
detection of generalized disease. This study was therefore designed to determine 
whether characteristic histologic changes of oral tissues occur in persons with 
specific disease syndromes. 

Method.—Specimens were taken from 100 consecutive autopsies at the 
Veterans Administration Hospital, Brooklyn, N. Y. The principal causes of 


death are listed in Table I. 





PRINCIPAL CAUSES OF DEATH* OF 100 CONSECUTIVE AUTOPSIES PERFORMED AT THE 


TABLE I. 
VETERANS ADMINISTRATION HOSPITAL, BROOKLYN, N. Y. 


Malignancy 
Cardiovascular diseases associated with arteriosclerosis and hypertension 3% 


Cirrhosis 6 
Nephritides 5 
Tuberculosis 4 
Pneumonia 2 
Multiple sclerosis 1 
Uleerative colitis 1 

100 


*The principal cause of death is differentiated from the immediate cause. 


_From the Veterans Administration Hospital, Brooklyn, N. Y. Reviewed in the Veterans 
\dministration and published with the approval of the Chief Medical Director. The statements 
and conclusions published by the authors are the result of their own study and do not 
necessarily reflect the opinion or policy of the Veterans Administration. 

*Attending in Oral Pathology, Dental Service, Veterans Administration Hospital. 

**Pathologist, Assistant Chief of Laboratory Service, Veterans Administration Hospital. 
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Fig. 1.—Oral mucosa of patient suffering from cardiovascular disease. (Hematoxylin and 
eosin, X30.) Arteriolar thickening and venous stasis. 

Fig. 2.—Higher magnification of Fig. 1. (Hematoxylin and eosin, 440.) Degeneration 
and edema of media and endothelial hyperplasia of the intima of the arterioles. 

Fig. 3.—Higher magnification of Fig. 1. (Hematoxylin and eosin, 440.) Endothelial 
hyperplasia and medial hypertrophy and edema of the arteriole. 














Fig. 4. 


Fig. 5 





Fig. 4.—Higher magnification of Fig. 1. (Hematoxylin and eosin, X440.) Hyaline-like 
changes in the arteriolar wall. 

Fig. 5.—Higher magnification of Fig. 1. (Hematoxylin and eosin, X440.) Stasis and 
dilation of venules. 

Fig. 6.—Higher magnification of Fig. 1. (Hematoxylin and eosin, 440.) Dilation and 
stasis of venules, 
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Inasmuch as gingival tissue, due to trauma, almost always shows histologic 
evidence of inflammatory changes,* the site selected for this study was limited 
to the mucobuceal fold directly above the maxillary central incisors. 

The specimens were processed and stained in routine fashion with hematoxy- 
lin and eosin. An elastic tissue stain, as well as the periodic acid Schiff stain, was 
also used for the study of specifie changes. 


Findings.—In 36 of the 39 cases with cardiovascular disease, the arterioles 
showed endothelial hyperplasia with cells protruding into the lumen of the 
vessel. The media was thickened, with evidence of hyalinization and edema. In 
the capillaries, endothelial hyperplasia and thickening of the wall were evident 
(Figs. 1, 2, 3, and 4). Dilation and stasis in the venules were observed in 21 
eases (Figs. 5 and 6). The larger vessels were essentially normal. These vas- 
cular changes were similar to those seen in the kidney vessels and seemed to be 
part of a generalized reaction. The epithelium was normal but the connective 
tissue showed a mild degree of inflammatory infiltrate consisting primarily of 
lymphocytes and plasma cells with some evidence of collagen necrosis. 

In the eleven patients with nephritides and cirrhosis, similar but less clearly 
defined changes were found. 

In the 42 patients who died of malignant tumors, there were 14 in whom 
the connective tissue showed only evidence of collagen change. There was a 
tendency toward hyalinization of the collagen as well as a decrease in the num- 
ber of fibroblasts. A mild inflammatory infiltrate, consisting primarily of 
lymphocytes and plasma cells, was seen. The blood vessels were essentially 
normal. 

Comment 

The histologic evidence of vascular and connective tissue changes of the 
oral mucosa in persons who died from the diseases listed is not entirely un- 
expected. Similar changes are known to occur in other parts of the body under 
similar circumstances. These observations, however, add evidence to the clinical 
relationship between generalized disease and susceptibility to periodontal disease. 
It seems probable that the degenerative changes noted would tend to diminish 
local blood supply, interfere with tissue metabolism, and result in a decreased 
response to repair. 

Summary 

1. Specimens of the oral mucosa taken at autopsy from 100 consecutive 
eases were studied for characteristic histologic changes. 

2. A significant proportion of the specimens from patients who had died 
from cardiovascular disease showed degenerative changes in the arterioles and 
capillaries. The changes consisted primarily of endothelial hyperplasia and 
medial thickening, and dilation of venules with stasis. 

3. Similar changes were seen in patients who had died of cirrhosis and 
nephritides. 

4. The specimens of patients who had died of malignant tumors showed 
a tendency toward hyaline-like changes of the collagen. 

5. The observations tend to confirm the clinical relationship between gen- 
eralized disease and susceptibility to periodontal disease. 
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Fig. 7.—Focal capillary sclerosis in pulp. 
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Fig. 8.—Marked thickening of layers of vessel wall of small artery. 














344 S. SIGMUND STAHL AND LESTER M. FOX 


Comment (Lester R. Cahn) 

This paper by Dr. Stahl and Dr. Fox is important for two reasons: It 
shows that pathologic changes in the oral cavity differ in no way from similar 
changes in the kidney, for example, or elsewhere in the body. In Fig. 7 one 
sees a section of a dental pulp showing focal capillary sclerosis resembling the 
same condition seen in the kidney. This emphasizes the fact that basic pathology 
must be the foundation of oral pathology, just the same as it is of any special 
form of pathology. 

The other point that this paper brings out is the possibility of studying 
vascular changes during life by the simple procedure of biopsy of the oral 
mucous membrane. This fact was most dramatically demonstrated to me quite 
accidentally. I removed a triangular patch of leukoplakia from the palate of 
a 60-year-old woman who suffered from hypertension and arteriosclerosis. A 
most interesting finding was the marked thickening of the media of the small 
palatal arteries (Fig. 8). In view of her vascular history this finding was most 
significant and showed the possibility of the palatal biopsy as a means of vascular 
diagnosis. 

I have done a number of these with interesting results. Two more cases 
may be cited briefly. One was a woman with hypertension and retinal vessel 
changes. A palatal biopsy showed vascular thickening. She died suddenly. 
Another was in a woman who lost one kidney because of stone. Her other 
kidney became affected with nephrolithiasis and it was then found that she was 
suffering from hyperparathyroidism. There was also a mild hypertension. A 
palatal biopsy showed arterial thickening and it was concluded that the vas- 
cular change was probably generalized, accounting for the hypertension, which, 
in turn, was due to the kidney damage. 

It would appear to me that this paper opens up a new gateway to a diag- 
nostie procedure. 

References 


. Engel, M. B.: Hormonal Gingivitis, J. Am. Dent. A. 44: 691, 1952. 

. Wentz, F. M.: Oral Manifestations of the Blood Diseases, J. Am. Dent. A. 44: 699, 1952. 

. Fein, H. D.: Nutritional Diseases of the Mouth and Their Differential Diagnosis, Rev. 
Gastroenterol. 18: 500, 1951. 

. Maier, A. W., Ray, H. G., Stahl, 8. S., Wentz, F. W., and Orban, B.: Symposium on 
Systemic Aspects of Periodontal Disease, J. Periodont. 19: 123, 1948. 

. Miller, 8S. C.: Textbook of Periodontia, ed. 3, Philadelphia, 1950, The Blakiston Company. 

6. Glickman, I.: Periodontosis: A Critical Evaluation, J. Am. Dent. A. 44: 707, 1952. 

7. Stahl, S. S., Wisan, J. M., and Miller, 8. C.: The Influence of Systemic Diseases on 

Alveolar Bone, J. Am. Dent. A. 45: 277, 1952. 

8. Bernier, J. L.: Histologic Changes of Gingival Tissues in Health and Periodontal Disease, 

OraL Surc., ORAL MED., AND ORAL PATH. 3: 1194, 1950. 


oe whore 


or 


~ 








ae Nhe ia nae 





er 
eee 





Professional News Items 


The American Academy of Oral Pathology 
The American Academy of Oral Pathology held its seventh annual meeting in 
Chicago, Ill., on Feb. 8, 1953, at the Hotel Stevens immediately preceding the Midwinter 
meeting of the Chicago Dental Society. A very interesting and informative program was 


arranged. 


Annual Meeting of the American Association of Endodontists 


The meeting of the American Association of Endodontists took place Feb. 7 and 
8, 1953, at the Conrad Hilton Hotel. The program committee and officers arranged a 
highly informative and well-balanced program. Table clinics were presented Saturday 
afternoon, February 7, with the banquet and annual election of officers held the same 
evening. On Sunday, February 8, essays and the popular ‘‘round-table discussion’’ were 


presented. 


Courses in Endodontics Announced 


A course in endodontics at Temple University, under the direction of Morton Amster- 
dam and associates, will be given on 7 successive Wednesdays, from 9 A.M. to 4 P.M., begin- 
ning February 11. Applications may be obtained from the director of postgraduate studies, 
Temple University, School of Dentistry, 3223 North Broad St., Philadelphia 40, Pa. 

A course in endodontics at Ohio State University will be presented by J. Henry 
Kaiser, March 2 to 6. The course is presented Monday through Friday and enrollment is 
limited to ten in the class. Further information and application may be obtained from the 
postgraduate division, College of Dentistry, Ohio State University, Columbus 10, Ohio. 


The following courses in endodontics will be presented by the Division of Graduate 
and Post-Graduate Studies of the Tufts College Dental School: 


DPG. 801—Practical Endodontics 

March 19-23, 1953 
Tuition, $125 

Dr. Ralph Sommers 

DPG. 802—Endodontics 

June 8-12, 1953 
Tuition, $100 

Dr. Bernard Berg 

Information may be obtained by writing the Director of Post-Graduate Studies, Tufts 
College Dental School, 136 Harrison Ave., Boston, Mass, 


World Conference on Endodontics 


The schedule for the World Conference on Endodontics to be held at the School of 
Dentistry, University of Pennsylvania, June 21 to 27, 1953, has now been completed. The 
program will include outstanding men in their respective fields from various parts of the 
world. 
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Tufts College Dental School 
DPG, 802—Minor Oral Surgery 


June 1-5, 1953 
Tuition, $125 
Dr. Daniel J. Holland and Staff 


DPG, 304—General Anesthesia 
June 8-12, 19535 
Tuition, $125 
Dr, Daniel J. Holland and Staff 


DPG. 305E—Minor Oral Surgery 
Evening course—each Wednesday evening for eight weeks from 
Jan, 21 to March 25, 1953, 7 to 10 P.M. 
Tuition, $125 
Dr. Daniel J, Holland and Staff 

















Information regarding the above courses may be obtained by writing the Director of 
Postgraduate Studies, Tufts Dental School, 136 Harrison Ave., Boston, Mass. 










Postgraduate Course in Oral Pediatrics 
Five consecutive days 9 A.M.-5 P.M. June 15 to 19, 1953 
Tuition, $125—Class limited to 12 
Dr, Kenneth A, Easlick 











This course will be conducted by Dr. Kenneth A. Easlick, Professor of Dentistry, Uni- 
versity of Michigan. It will consist of lectures, didactic instruction, and clinical work by the 
participants under the supervision of Dr. Easlick assisted by the Staff of the Department of 
Oral Pediatrics of Tufts Dental School. 

For application write the Director of Graduate and Postgraduate Studies, Tufts College 
Dental School, 136 Harrison Ave., Boston, Mass. 











Postgraduate Course in Oral Surgery Presented at Walter Reed 
Army Medical Center 







A five-day postgraduate course in oral surgery is under way at Walter Reed Army Medi- 
cal Center’s Medical Service Graduate School, Washington, D. C., Brig. Gen. Oscar P. Snyder, 
Director of Dental Activities at the Center, announced today. The course, which started 
December 1, is a part of the Army’s professional training program and is designed pri- 
marily to keep dental officers in outlying installations abreast of recent advances in oral 
surgery. Eighteen civilian and military dental surgery specialists will serve as instructors 
for the forty Dental Corps officers enrolled in the course. 













American Academy of Dental Medicine Announces Annual Meeting 


Nutrition will be the theme of the Seventh Annual Meeting of the American Academy 
of Dental Medicine, to be held at the Hotel Shoreham in Washington, D. C., on Friday, 
Saturday, and Sunday, June 26, 27, and 28, 1953. The program will consist of lectures and 
round-table discussions. A program of sight-seeing and entertainment is also being ar- 
ranged, All members and interested dentists and physicians are cordially invited to attend. 
Details and reservations for registrants and families are available at the office of the 
National Secretary, Dr. W. M. Greenhut, 124 East 84th St., New York 28, N. Y. 
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The Ohio State University, College of Dentistry 


Latest advances in dental procedures and materials will be among topics for consideration 
at the Ninth Annual Post-College Assembly, April 22 and 23, of the College of Dentistry at 
Ohio State University. In addition to members of the college faculty, other authorities in 
various phases of dentistry will participate as speakers on the two-day program. Dr, John 
R. Wilson of the college faculty is general chairman for the event. 

The College of Dentistry, The Ohio State University, will present the following post- 


graduate courses in dentistry during the spring of 1953: 


March 30—April 3) Crown and Bridge Dr. Frank C, Starr 
April 6-10 General Anesthesia Dr. Morgan L. Allison 
April 13-17 Oral Pathology and Diagnosis Dr. H. B. G. Robinson 
April 22 and 28 Post College Assembly 
April 27—May 1 Airbrasive Technic Dr. John N. Bowers and 
Dr. Robert T. Trippy 
May 4-8 Oral Surgery Dr. D. P. Snyder 
May 11-15 Periodontics Dr. John R. Wilson 
May 11-15 *artial Denture Prosthesis Dr. Victor L. Steffel 
May 18-22 Full Denture Prosthesis Dr. Carl O. Boucher 
May 18-22 Endodontics Dr. J. Henry Kaiser 
June 15-19 Anatomy of the Head and Neck Dr. Linden F, Edwards 


Each course is given for five consecutive days, Monday through Friday, and the 
enrollment is limited to approximately ten per class. The fee is $50 per course with the 
exception of Oral Surgery and Airbrasive Technic for which a fee of $100 is charged. 

Further information and application may be secured from the Postgraduate Division, 
College of Dentistry, Ohio State University, Columbus 10, Ohio. 


Columbia University School of Dental and Oral Surgery 


A eourse on the Principles of Occlusion, PD 429, consisting of lectures, seminar con- 
ference and group participation, and clinical demonstrations, will be given by Prof. Lewis 
Fox and associates on April 8, 9, and 10, 1953, at Columbia University School of Dental and 
Oral Surgery. 

This course is designed to present the fundamentals of occlusion of the teeth in relation 
to the physiology and pathology of the periodontal supporting tissues. The entire course 
will be directed toward correlating the principles of occlusion to clinical criteria and 
therapeutic endeavors. 

The fee is $150. Applications will not be accepted after March 20. Detailed instrue 
tions and information concerning the required instruments and materials will be forwarded 
to those whose applications are accepted. For further information write to Dr. Barnet M. 
Levy, Director, Postgraduate Division, School of Dental and Oral Surgery, Columbia Uni 
versity, 630 West 168th St., New York 32, N. Y. 


The Fourth Annual Berkshire Conference in Periodontology and 
Oral Pathology 


Tufts College Dental School Postgraduate Division will conduct an advanced confer 
ence in periodontology and oral pathology under the direction of Dr. Irving Glickman and 
staff, at Eastover, a resort hotel in Lenox, Mass., June 14 to 18, 1953. The conference will 
consist of four days of lectures, seminars, and panel discussions regarding clinical problems 
by outstanding teachers and clinicians in dentistry, medicine, and their related fields. 

The curriculum is arranged so that the mornings and evenings are devoted to profes 


sional activities, with afternoons open for recreation. 
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Eastover, a summer resort, is located high in the west ridge of the Housatonic River, 
eleven hundred feet above sea level, dominating an unbroken panorama of the Berkshire 
Mountains. It offers the ideal environment for both concentrated study and recreation. 


THE FACULTY OF THE CONFERENCE 


Colonel Joseph Bernier, D.D.S., M.S., Chief of the Dental and Oral Pathology Section 
of the Armed Forces Institute of Pathology, Pathologist to the Registry of Dental and 
Oral Pathology. 

Louis Alexander Cohn, D.D.S., Assistant Clinical Professor of Dentistry, School of 
Dental and Oral Surgery, Faculty of Medicine, Columbia University, New York, Associate 
Professor of Post-Graduate Prosthetics, Tufts College Dental School. 

Irving Glickman, B.S., D.M.D., Professor of Oral Pathology and Periodontology, Tufts 
College Dental School. 

Roger Guillemin, M.D., Ph.D., Assistant Professor, Institute of Experimental Medicine 
and Surgery, University of Montreal. 

Lent C. Johnson, M.D., Chief, Department of Orthopedic Pathology, Armed Forces 
Institute of Pathology, Washington, D. C. 

Donald Kerr, D.D.S., Professor of Oral Pathology, University of Michigan School of 
Dentistry. 

Paul Losch, D.D.S., Associate Professor of Pediatric Dentistry, Harvard School of 
Dental Medicine. 

Harry Sicher, M.D., Professor of Anatomy and Histology, Loyola University Dental 
School, Chicago, Il. 

I. Snapper, M.D., Director of Post-Graduate Education, Cook County Hospital, Chicago, 
Ill., Clinical Professor of Medicine, Columbia University Medical School. 

David Weisberger, B.S., D.M.D., M.D., Associate Professor of Dental Medicine, Har- 
vard School of Dental Medicine. 


THE CURRICULUM FOR THE CONFERENCE 


Diseases of the Tongue; Their Diagnosis and Treatment. 

Bone in Health and Disease. 

Clinical Implications of the General Adaptation Syndrome. 

The Diagnosis and Treatment of Gingival Disease. 

Stomatology in Children. 

The Effect of Drugs, Tobacco, Alcohol, and Common Food Substances on the Oral 
Tissues. 

Principles of Occlusion Pertinent to the Periodontal Problem. 

Temporomandibular Joint Disturbances, Their Etiology, Diagnosis, and Treatment. 

Clinical Approach to the Correction of Occlusal Disturbances in the Management of 
Periodontal Disease. 


For further information write: Berkshire Conference, Tufts College Dental School, 
136 Harrison Ave., Boston 11, Mass. 





Beth Israel Hospital Dental Department 


The Beth Israel Hospital Dental Department will offer a course in periodontal prac- 
tice consisting of lectures, demonstrations, and clinics starting March 2 through March 13, 
1953. Instruction will be carried out by Drs. Henry M. Goldman, Bernard Chaikin, Lewis 
Fox, and associates. 

Application may be made to the Director of the Dental Department, Beth Israel 
Hospital, 330 Brookline Ave., Boston, Mass. 
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The Cincinnati Dental Society 


The Cincinnati Dental Society takes pleasure in announcing that The Cincinnati Dental 
Society March Clinic Meeting and Children’s Dental Health Day will be held at the 
Netherland Plaza Hotel on March 22, 23, and 24, 1953. 


University of Illinois 


A four-day postgraduate Workshop in Oral Pathology will be offered at the Univer- 
sity of Illinois College of Dentistry from March 16 through March 19, 1953. 

This workshop is designed primarily for prospective teachers in this field. Topics 
which will be studied include methods of teaching; aberrations in development of the 
face and teeth; tooth eruption and its disturbances; oral tumors; ete. 

The faculty will consist of Dr. J. P. Weinmann, Head of the Division of Pathology, 
and members of his staff. 

Further information on the course may be secured by writing to Dr. Isaac Schour, 
Associate Dean in Charge of Postgraduate Studies, University of Illinois College of 
Dentistry, 808 South Wood St., Chicago 12, Ill. 


Cerebral Palsy Dental Fellowship at Columbia University 


Two fellowships have been established by the Dental Guidance Council for Cerebral 
Palsy and sponsored by the United Cerebral Palsy of New York City, Ine., to train 
dentists in special medicodental problems in the treatment of children with cerebral 
palsy. Each fellowship carries a stipend of $3,000 to $3,600. 

The Cerebral Palsy Fellowship is a two-year full-time program and includes ap- 
plied basie science courses and medical and dental courses in various aspects of pedo- 
donties and cerebral palsy. During the second year there is emphasis on complete in- 
patient and outpatient cerebral palsy dental service. 

Application for the Cerebral Palsy Dental Fellowship should be made not later 
than May 1, 1953. For further information write to Dr. Barnet Levy, Director, Post- 
graduate Division, School of Dental and Oral Surgery, Columbia University, 630 West 
168th St., New York 32, N. Y. 


Twenty-first Annual Postgraduate Clinic of the District of Columbia 
Dental Society 
The District of Columbia Dental Society’s Postgraduate Clinic will be held March 15 
to 18, 1953, at the Shoreham Hotel, Washington, D. C. 
The registered clinicians who will present postgraduate courses and their subjects are: 
Dr. Samuel Charles Miller, of New York, ‘‘ Periodontia’’; Dr. Faustin N. Weber, of Memphis, 
Dr. John MeSweeny, of New York, ‘‘Oral Dynamics’’; 


Tenn., ‘‘ Preventive Orthodonties’’ 
‘«Full Dentures’’; Dr. S. Charles Brecker, of New York, 


Dr. Max Pleasure, of New York, 
‘*Practical Concept on Oral Rehabilitation’’; Dr. Gustav O. Kruger, of Washington, D. C., 
‘‘Oral Surgery’’; Comdr. Mack L. Parker, United States Naval Dental School, Bethesda, Md., 
‘* Partial Dentures?’; and Dr. Frank Nealon, of Cleveland, Ohio, ‘‘ Acrylic Restorations. ’’ 
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Reviews of New Books 


Dr. Howe and the Forsyth Infirmary. By Rollo Walter Brown. Cambridge, 
Mass., Harvard University Press, 1952. Price, $3.50. 


Here is an interesting book of the professional and private life of one of 
our well-known contemporaries. At the same time it describes the development 
of one of our well-known dental institutions in which he played an important 
role. It gives an account of his professional achievements, his dreams and hopes 
for the future of the dental profession. The biography is full of stories and 
contains many citations of some of his characteristic sayings. 

Instead of a book review the Editor has felt Dr. Howe’s biography is of 
such interest that the readers would be better served by a sketch of his life in 
an editorial based partly on information from Brown’s monograph. It will be 
found in this issue of the JOURNAL. 

K. H. T. 


A Manual of Dental Anesthesia—An [Illustrated Guide for Student and 
Practitioner. I3y W. Harry Archer, B.S., M.A., D.D.S., Professor of Oral 
Surgery and Anesthesia, School of Dentistry, University of Pittsburgh. 192 
pages with 146 figures. Philadelphia, W. B. Saunders Company, 1952. 
Price, $5.50. 

Archer’s Manual of Dental Anesthesia deseribes both local anesthesia and 
general anesthesia and analgesia. 
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After a chapter on the history of anesthesia, local anesthesia is taken up. 
The various solutions, special techniques, and complications are discussed] The 
second part deals with the various types of general anesthesia, preanesthetic 
medication and preparation for both office and hospital operations, and ecomplica- 
tions which may arise. 

The book has been written for the dental student as well as the dental praec- 
titioner, and gives step-by-step procedures in the practical use of every method. 
The well-known author’s experience as a teacher and elinician in this field makes 
this a helpful and useful guide. 


K. H. T. 


Principles and Practice of Anesthesiology. By Vincent J. Collins, M.D., 
Director of Department of Anesthesiology, St. Vincent’s Hospital, New 
York. Philadelphia, Lea & Febiger, 1952. 528 pages, 99 illustrations. 
Price, $10. 

This is a comprehensive clinical book on the fundamentals of modern anes- 
thesiology. The author discusses the newer agents and explains their methods 
of administration. For the oral surgeon, this book is informative in regard 
to the selection of anesthesia and the management of various types of patients 

the child, the aged, the thyroid, the diabetic and cardiae patient. In the chap- 
ter devoted to anesthesia for head and neck surgery, the use of anesthesia for 
maxillofacial surgery is included. 


K. H. T. 


Pharmacology in Clinical Practice. By Harry Beckman, M.D., Director, De- 
partments of Pharmacology, Marquette University Schools of Medicine and 
Dentistry; and Consulting Physician, Milwaukee County General Hospital 
and Columbia Hospital, Milwaukee, Wis. 839 pages with 152 figures. 
Philadelphia and London, W. B. Saunders Company, 1952. Price, $12.50. 


Here is a book on pharmacology that is different. It is written to equip 
the student with practical knowledge which will help him to use the drugs in 
the treatment of his patients. The chapters are arranged according to specific 
diseases and the opportunities they present to the pharmacologist. Thus the 
pharmacologie aspects of the major problems that arise in medicine and dentistry 
are presented. A chapter on dental diseases is included. Anesthetics for dental 
use are described in the chapter on anesthesiology. A compendium of drugs is 
appended which is very useful to look up the chemical and physical faets about 
the drugs discussed. 


K. H. T. 


Erkrankungen der Mundschleimhaut. (Diseases of the Oral Mucosa.) By Prof. 
Dr. Med. Hermann Mathis. Leipzig, Johann Ambrosius Barth, 1951. 88 
pages, 78 illustrations. 

This monograph has been designed to aid the stomatologist to diagnose 
mouth diseases early, and to help him in the differential diagnosis of various 
lesions. Four chapters deal with inflammatory lesions of systemic and local 
origin. A chapter is devoted to precancerous conditions, especially diffuse leuko- 
plakia and warty-vegetating leukoplakia, and another to carcinoma of the mucosa 
including that of the lip and tongue. Changes caused by blood dyserasia are 
discussed in Chapter 7, and the last chapter takes up endogenous and exogenous 
pigmentations. 
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Careful clinical examinations is stressed, as well as bacteriologic and path- 
ologic examinations. The book is well illustrated with both clinical photographs 
and microscopic sections, eleven in color. The monograph is written ‘‘in me- 
morium magistri mei venerablis Hans Pichler.”’ 


i 


Der Schleimhautlupus. (Lupus of the Oral Mucosa.) By Priv. Dr. Hugo 
Eickhoff. Leipzig, Johann Ambrosius Barth, 1951. 122 pages, 35 illustra- 
tions. 


The writer points out that during the past years tuberculous lesions, espe- 
cially lupus, have received new interest. Not only is there little known about 
the cause of lupus, but also no generally accepted therapy has been developed. 
The author discusses the results obtained with new methods of chemotherapy. 
The bibliography contains 452 references. 


K. H.T. 
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Abstracts 
of Current Literature 


ANESTHESIOLOGY 
Maxillary Conduction Anaesthesia. C. H. Ritchie. D. J. Australia, April, 1952, p. 62. 


The most common minor complication is the development of a hematoma on the side 
of the face injected. This is caused by an extravasation of blood into the tissue, following 
the puncture of a blood vessel. Go back to the brief remarks on the medial lateral pterygoid 
muscles: surrounding these muscles is the pterygoid plexus of veins. Should the needle pass 
too far in a posterior or lateral direction it is likely to involve the lateral or medial pterygoid 
muscles and the pterygoid plexus of veins, with a resultant hematoma. 

Treatment for a hematoma is to apply immediate pressure externally to the side of the 
face and to apply an ice pack to the side affected. At the same time, if the muscles are 
involved, muscular trismus may result. 

The second most frequent involvement is the contents of the orbit. As already stated, 
a needle passed through the pterygomaxillary fissure into the pterygopalatine fossa and 
advanced too far will pass through the inferior orbital fissure into the orbit. Should the 
anesthetic solution be deposited here it could involve: 

1. The lateral rectus muscle of the eye, by affecting the abducent nerve. If this happens, 
the patient will be unable to move the eye in a lateral direction. 

2. The sphincter muscle of the iris, by affecting the inferior division of the oculomotor 
nerve, causing a dilation of the pupil of the eye. 

Both conditions are transitory, passing off as the anesthetic solution is carried away. 

Major complications may be summed up as broken needles—avoid them by observing the 
usual safety rules: particularly do not at any time bury the needle to the hub; always leave 
sufficient protruding from the tissue to grasp and withdraw. 

In short, maxillary conduction anesthesia is simple, efficient, and does not involve any 
insurmountable obstacles in its execution. 


Bell’s Palsy Following Local Anesthesia. P. J. Stoy and G. Gregg. Brit. D. J. 91: 292, 

1951. 

The authors report an interesting case of facial paralysis following a pterygomandibu- 
lar injection. They state that the complication is either due to the direct action of the 
solution on the nerve when inserting the needle too far, while in other instances it may be 
due to a vascular reflex which causes an ischemic paralysis in the region of the styloid 
foramen. In the former cases, the paralysis lasts about as long as the anesthesia; in the 
latter, it may last much longer, depending on the degree of damage to the nerve. 

=. a 


ORAL PATHOLOGY 


Squamous-Cell Carcinoma of the Mouth. Walter L. Mattick, Donald J. Meehan, and John 

P. Haberlin. Surgery 31: 581, 1952. 

“Eighty-two cases of squamous-cell carcinoma of the floor of the mouth are reported. 
All cases were treated with radiation, in some form, to both primary and metastatic neck 
nodes. The five-year cure rate for the entire group was 18 per cent. The five-year cure 
rate for those cases without neck node involvement on admission was 35 per cent. Approxi- 
mately 45 per cent of the cases in this series had no nodes om admission but half of these 
cases eventually developed them. Those patients with neck node metastasis on admission and 
patients with extension of their cancer into the lower jaw appeared to warrant an attempt 
at surgical extirpation of their cancer.” 

The authors have made no attempt to delve into the problems of prophylactic neck 
dissection or the surgical treatment of metastatic neck nodes when there is a healed primary 
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lesion. However, the authors do present a statistical analysis of their cases in regard to such 
factors as age, sex, color, position, pathology, and metastases, the further disease incidence, 
oral hygiene, treatment, and complications as they are related to cancer of the floor of the 


mouth. 
Jack Bloom. 


Quatre nouvelles observations de torus mandibularis. (Four New Observations of Torus 
Mandibularis.) J. Lair and F. Landwein. Ann. Odontostomatologiques 8: 68, 1951. 


The authors made observations on four new cases of torus mandibularis. They state 
that there is both unilateral and bilateral occurrence, though the unilateral occurrence 
may be an early development. Even when the tumor is not visible, the beginning of a 
torus may be felt on palpation. As time goes on tori enlarge. If multiple, they may unite 
on each side and form a shelf, which by indentations may denote its multiple origin, the 
cause of which is still obscure. 

K.. H: T. 
Odontome, Versuch einer Einordnung in die Pathologische Systematik. Marguerite Schmu- 
ziger. Schweiz. Monatschr. f. Zahnh. 11: 1099, 1951. 


According to the literature, odontomas occur more frequently in the mandibular than 
in the maxillary region. Personal experience, however, shows that these affections are 
distributed at approximately the same rate in both mandible and maxilla. In accordance 
with literature, the findings show a predilection for the region of the lower third molars, 
upper incisors, and upper third molars. Contrary to the opinion that the upper cuspid 
region is a favorite localization, only 15 out of 148 cases were found in this location. 

Eleven unpublished cases from the Dental Institute of the University of Zurich and 


from private practice are described and illustrated. 
R. H. Boitel. 


Eine seltene Form von Gaumenmissbildung. (A Rare Form of Palatal Deformity.) H. 
Schaefer. Schweiz. Monatschr. f. Zahnh. 9: 901, 1951. 


The patient, a 4-yvear-old girl, was born during the seventh month of pregnancy. 
Micrognathia of the maxilla was observed, the palate was normal behind the incisors, but 
backward from there there were two grooves lateral to the median line which disappeared 
in the soft palate. She also presented a uvula bifida and too short a soft palate which 
stood at a sharp angle with the hard palate. Pronounced rhinolalia aperta, such as in 
cleft palate cases because the short soft palate does not close with the pharyngeal wall, 
was observed. Palpation revealed the absence of bone along the grooves described above. 


R. H. Boitel. 


An Erupted Tooth in a Cyclops Foetus. J. D. Boyd and A. E. Miles. British D. J. 91: 173, 

1951. 

After reviewing the subject of cyclopia and quoting two cases from the literature in 
which teeth were present, the authors describe the histology of the mandibular teeth. They 
found an advanced degree of development of the central incisors, a superficial position in 
relation to the bone, and absence of bony crypts. In the epithelium related to the crown 
there were calcified bodies. The findings indicate premature eruptions due to development 


of the teeth in an unusually superficial position. 
m. 


Actinomycosis of the Jaws in an Antilope. A. E. W. Miles. Proc. Roy. Soc. Med, 44: 865, 

October, 1951. 

This animal which lived in captivity for four years died of pneumonia as a complica- 
tion of actinomycosis of the jaws. Both jaws were much expanded. Attached to the 
roots of the molars were rounded masses of calcified tissue which were composed of cemen- 
tum, a reaction to the irritation of low-grade infection by actinomycosis. 


x. 2. 7. 
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Editorial 


Hysterical Syndromes 


te psychosomatic diseases are discussed with great interest, since the 
idea has been accepted that psychic disturbances form the background of 
many illnesses. 

Emotional conflicts and phobias are frequently met in dental practice. 
Apprehension and anxiety may produce serious problems in the care of dental 
and oral surgical patients. The relation of psychology to the perception of, 
and reaction to, pain is of great importance to us, not to speak of more serious 
conditions such as functional disorders and alteration of physiologic processes 
of the body brought about by emotional states. 

The term hysteria has been used more commonly in the beginning of this 
century, and therefore many of the psychosomatic disturbances are spoken 
of as hysterical diseases. Hysteria is a psychoneurosis, the symptoms of which 
are based on conversion. It is characterized by lack of control over acts and 
emotions, by morbid self-consciousness, by anxiety, by exaggeration of the 
effect of sensory impressions, and by the stimulation of various disorders. 

Some of the hysterical conditions are entirely of psychic nature. Patients 
so affected are irritable, moody, changeable, unstable, and difficult to 
take care of. They are subject to syneope from trivial causes. Other hysteri- 
cal conditions produce somatic disturbances, the so-called psychosomatic dis- 
eases. These vary greatly in nature. 

Disturbances of sensation oceur such as hysterical blindness in which the 
optic nerve is not affected, hysterical deafness, hysterical absence of sense of 
taste or smell, hysterical changes in sense of pain (clavus hystericus, odontalgia 
hystericus), changes in sense of touch causing hypo- or hyperesthesia or 
paresthesia, also giving rise to a phenomenon such as difficult deglutition 
(globus hystericus). 

Disturbances of mobility may be due either to hysterical paralysis or 
hysterical trismus. In hysterical paralysis groups of muscles are affected. 
Thus we find patients with hysterical paralysis of the jaw; patients with 
paralysis of the voeal cords, which makes it impossible for them to speak; 
hysterical diplopia due to spasm of the muscles of accommodation ; or hysteri- 
eal lack of coordination of the speach mechanism, which produces stuttering. 
Peripheral facial paralysis has been reported by Ziehen (Medizinische Klinik, 
1906) and Margulies (Medizinische Klinik, 1919). 

In hysterical muscular spasm persistent contractions of tonie or clonic 
nature occur. Spasm of the eyelids (blepharospasm), and of the vocal cords, 
is rare. Spasm of the elevator muscles of the jaws is more often reported 

trismus hystericus); clonic spasm of the jaws (hysterical tremor) causes 
constant clicking of the teeth as seen in fever, chills, or psychic stress. 
Bruxism may be related to this phenomenon. It is explained by the spasm 
affecting the external pterygoids alternatingly, as well as the elevator muscles. 
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If the spasm affeets the external pterygoids alone, either unilaterally or 
bilaterally, dislocation of the jaw may result (hysterical subluxation of the 
jaw). 

Disturbances of salivation are known to oceur under psychic stress. 
Xerostomia oceurs in fear, anger, fright, excitement, to the extent that the 
affected is unable to swallow his food. The test of giving a criminal a handful 
of rice to chew is a well-known judicial test; if afraid and guilty he is unable 
to swallow it. 

The diagnosis of hysterical states is often extremely difficult and requires 
great experience. The treatment also is a highly specialized field. In this 
issue we present four papers illustrating types of psychosomatic disease. The 
book Psychosomatics and Suggestion Therapy in Dentistry, by Jaeob Stolzen- 
berg, which was reviewed in the April issue, is recommended for study. It 
presents valuable ideas on treatment of hysterical patients and also contains 
an extensive bibliography of the articles published on the subject during the 
last deeade. 


> i. e- 











+ pete 


a 


5 ammmrever 
2 AAS. or cen 


a ae 








Operative Oral Surgery 


MEDICAL CONDITIONS COMPLICATING ORAL SURGERY 


BENJAMIN Exuiasopn, M.D.,* New York, N. Y. 


ILE saving grace of overspecialization of recent years has been the readi- 

ness of many specialists to utilize the ever-growing stock pile of new 
knowledge in the basic sciences. Good surgeons in the most isolated specialties 
talk more than ever in terms of bacteriology, antibiotics, nutrition, electrolyte 
and water balance, hemodynamics, hormones, enzymes, and isotopes. This 
trend brings the specialist back to basie medicine, back to being a physician 
with a rich scientific background who is practicing a specialty. This is com- 
pensating for the evils of the isolationism of overspecialization. 

With this trend have also come better cooperation and closer knit rela- 
tionships between physicians, surgeons, and their colleagues in the laboratory, 
and also more appreciation of each other’s problems. Some bottlenecks still 
remain in this area that retard better understanding. More meetings of the 
type that your Institute has been sponsoring, broadening the scope of the 
literature in the dental journals, more places for dental interns in general hos- 
pitals, inelusion of problems of oral surgery of general interest on hospital 
conferences and in medical journals’ have been a great help in this direction. 
Most gratifying has been the increasing willingness and ability of the better 
dental surgeon to recognize (a) the probability of the lesion in the mouth as 
being the result or part of a systemic disease and (b) the genera] condition 
of the patient in relation to the plans for surgical procedures. It is almost 
axiomatie that the understanding of the relationships of local to general con- 
ditions is essential to any well-integrated surgical or medical specialist in the 
scientific prevention and treatment of surgical complications. This knowledge 
is of additional importance because the patient very often goes directly to the 
specialist because of local symptoms that may be only part of a general sys- 
temie disease. Oceasionally a patient has an unsuspected systemic disease 
independent of the loeal condition but which the specialist may be the first 
one to discover. 

These factors, along with the improvement in technique and anesthesia, 
rate high among the reasons that, with oral surgery, morbidity has been re- 
duced and sudden deaths have become a great rarity. The Chief Medical 
Examiner of Néw York reports, in a private communication as of Nov. 8, 1951, 
that only two deaths during dental operations were reported in this city dur- 
ing the past three years. It is interesting that he makes the following eom- 
ment: “Of recent years, these deaths have been quite infrequent, but I reeall 


they were more frequent in the early years of this office.” 


Read before the Nov. 21, 1951, class in Diagnostic and Surgical Technics given by The 
New York Institute of Clinical Oral Pathology. 
"Associate Physician, The Mount Sinai Hospital. 
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With a minimum of training along the lines of medical diagnostics and 
with little equipment, without benefit of stethoscope and electrocardiograms 
and other refinements, how can we go about making our observations in an 
orderly fashion to direct our studies along the correct channels. 

In order to accomplish this a systematic routine must be established begin- 
ning with a carefully taken history, including a question or two as to general 
health and recent illness. This done, any good orderly procedure should soon 
become an almost automatic routine. The following outline is presented 
merely as a suggestion: 

General appearance 

Face contours and expression 
Face colors 

Mouth—general 
Mouth—special, local 
X-rays and laboratory tests 
Temperature—pulse 
Consultations 


General Appearance 
The seasoned clinician instinetively begins his appraisal of the patient 
with the very first meeting. The general appearance, apparent age, state of 
and manner in which the complaints are presented 


nutrition, general demeanor, 
an impression on the diagnostician’s mind. This 


immediately begin to make 
first impression very often determines whether an operation should be carried 


out in toto in one session or should be divided in two or more stages. The 
general reaction also gives the examiner the clues to the reliability of the com- 
plaints and history. The general appearance and behavior should also give 
more than an inkling that there may be something wrong in addition to the 
local dental condition. For example, any form of dyspnea should give rise to 
the suspicion that a cardiac, pulmonary, or some hematologic situation is 
playing a role. 

Under this heading should also be included the question of general obesity, 
specifically in relation to the type of anesthesia selected. The combination of 
obesity and dyspnea calls for extra precaution. 

The unduly agitated person may not be just nervous about some pending 
dental operation but may be hyperthyroid, alcoholic, or even mildly psychotie. 
All three of these, alone or in combination, may be voluntarily or involuntarily 
disguised clinically, yet may give a great deal of trouble with little warning 
in the midst or soon after a minor surgical procedure. It is obvious that fur- 
ther clinical study is needed in cases of this type rather than a dismissal of the 
problem by calling the individual a neurotic and letting it go at that. 

The hemiplegic must be mentioned here not because of any doubt about 
the diagnosis but on account of the ever-present possibility of a recurrent 
cerebral attack under undue stress. 

Slurring speech may be an early sign picked up in cases of multiple selero- 
sis and on a rare occasion cerebral syphilis. If nystagmus, spastic gait, or 
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unequal pupils are present they should be carefully noted because of their 


value in making a diagnosis. Motor or sensory aphasia usually indicates a 


cerebral vascular disease. 

The twitching of an arm, leg, or of the whole body, with fairly long and 
irregular pauses of rest in children, or less frequently in pregnant women, 
should not be ascribed to nervousness. It may be due to chorea. 


External Examination of the Face 


The contours and expression of the face are a help in every branch of 
medicine, and much has been written about them. It is difficult to select what 
is pertinent to the title of this paper, and much of interest is omitted once the 
point has been made and duly emphasized that valuable information is ob- 
tained by careful scrutiny of the face. Thus, for example, no one is in a better 
position than the dentist to observe the thickening of all the features of the 
face and correlate this with widening of the spaces between the teeth and 
thickening of the tongue to make a diagnosis of acromegaly. Enlargement of 
the hands and feet corroborates the diagnosis. 

An expression of anxiety may simply indicate that the patient is worried, 
possibly by what the mind has conjured up during a night made sleepless with 
pain, but the patient not previously known to you may be a psychoneurotic or 
may be suffering from hyperthyroidism. In the ease of the latter, the worried 
appearance is usually accompanied by some restlessness and sometimes by 
exophthalmos. Flushed face, fine tremor of the hands, loss of weight, tachy- 
eardia, an enlarged thyroid gland, and general irritability are important symp- 
toms. Uptake of a tracer dose of radioactive iodine and determination of the 
basal metabolic rate will help establish the diagnosis of this relatively common 
condition. Patients with Graves’ disease require extra preoperative care usu- 
ally in the form of sedation, assurance, and good anesthesia. They tolerate 


Epinephrine, on the other hand, is very upsetting to them. 


opiates very well. 
Unilateral 


Exophthalmos may sometimes be due to long-standing myopia. 
exophthalmos is not uncommon in large endocrine ¢linies and is usually seen 
in people over 50 after thyroidectomy. As a more rare finding it is seen with 
retro-orbital tumors and with carotid aneurysm. 

The expression of apathy usually denotes depression. It is accompanied 
by a masklike facies and coarse tremors and often drooling of saliva in Parkin- 
son’s disease. Sometimes apathy is observed in myxedema and, curiously 
enough, in older people with Graves’ disease of long duration. 

Tremors and palsies have been mentioned, but in addition they may occur 
in a variety of neuroses and in cerebral arteriosclerosis. Bell’s palsy is usually 
. purely local condition. 

Puffy eyelids, noninflammatory in nature, may be a characteristic of some 
individuals particularly on arising, and may be present in pregnancy or with 
premenstrual water and salt retention, but if they have not been present pre- 
viously they usually are the result of nephrosis, nephritis, or trichinosis. 

Flushed face may denote a menopausal syndrome, the “florid” hyperten- 


sive, fever, or hyperthyroidism. Causes such as vigorous exercise, aleohol, or 
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recent exposure to the sun can easily be eliminated. Undue perspiration may 
or may not come with flushed face and may be due to an anxiety state, fever, 
or hypoglycemia or to all three of these. The last of the three will be discussed 
later. 

Swellings of the face and under the jaw are of particular concern to the 
oral surgeon. Alveolar abscess offers him no diagnostic problem and has little 
general implication. Occasionally he is surprised by an atypical case of 
mumps in an adult and on a rare occasion by Mikulicz’s syndrome. Tumors 
and cysts of the parotid must be considered but they usually come under the 
heading of local lesions. An acute adenopathy may have as its origin some 
infection in the mouth or throat. Onee in a while an infection in the ear canal 
may be responsible. Infectious mononucleosis is diagnosed more frequently 
in recent years as the cause of a general adenopathy. In the less acute forms 
the lymphomas, the leukemias, metastatic tumors, tuberculosis, and syphilis 
come up for differential diagnosis. Blood counts, bone marrow studies, sevo!- 
ogy, and often biopsy are necessary as aids to the general examination, but the 
diagnosis is expedited by early and correct observations. 


Changes in Color 

Changes in color of the face or its component parts very often put the 
examiner on the right road to a diagnosis, or to changes in the status of the 
patient. Usually cyanosis represents a situation where there is adequate, or 
increased, hemoglobin but with decreased oxygen, in other words in cardiac 
or pulmonary disease and also in polycythemia. 

Pallor, which may be normal for some people because of the semicon- 
tracted state of the skin blood vessels, more often means inadequate hemo- 
globin. The color of the conjunctiva of the lower lid is a better gauge for this 
purpose than the skin. Pallor may be marked in aortie valvular and other 
organic heart disease. 

Jaundice, which, of course, is most apparent in the sclerae, is indicative 
of trouble in the biliary system or in the liver. These three marked deviations 
from the normal colors eall for a thorough elinical investigation before much 
surgery can be undertaken. 

A sallow complexion is suggestive of chronic glomerulonephritis. A café 
au lait color of the upper malar and temporal regions is associated with subacute 
bacterial endocarditis. Kechymoses of the face are seen most often following 
trauma but also in the blood dyserasias. One must remember that artificial 
light alters and disguises colors and observation must be made by daylight. 


Changes in the Soft Tissues of the Mouth 


It is redundant to mention before oral surgeons the importance of a thor- 
ough examination of the soft tissues of the mouth other than the area to which 
the patient usually insistently draws your attention. Jlowever, it must be 
emphasized that the condition of the soft tissues of the mouth gives clues to 
disease deep-seated elsewhere in the body, to a degree that almost rivals the 
eye or the skin as a source of general information about systemic disease. 
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Glossy tongue is seen in the avitaminoses of the B series. With cheilitis 
it shows riboflavin deficiency, a relatively common finding even in private 
practice. Where a true glossitis or atrophy of the tongue is found a search 
must be made for hyperchromie anemia, aplastic anemia, or sprue. In connec- 
tion with this group of anemias it is worthy of note that Murphy pointed out 
that a patient may have difficulties with dentures for many months before the 
anemia and other symptoms of pernicious anemia appear. In the hypochromic, 
anemias of the Plummer-Vinson type the mucous membrane of the whole 
mouth seems to shrink so that the mouth becomes small and the patient is able 
to put into the mouth only small pieces of food. 

Pigmented spots that are brown to slightly black on the lips, buceal 
mucosa, or gums have long been associated with Addison’s disease. Recently 
small clearly defined melanin spots have been described? in connection with 
familial polyposis of the colon, a fearful menace because it appears early in 
life and has a very high incidence of carcinoma. 

A tongue resembling red raw beef is sometimes seen in the early stages of 
uremia and may be seen by the oral surgeon. This is a possibility for the 
reason that an individual may have lost 90 per cent of kidney function and 
have no subjective symptoms to show for it. 

Petechiae of the palate are of considerable significance in the diagnosis of 
purpura and of subacute bacterial endocarditis. When they are detected the 
lower lids should be turned down and the conjunctiva examined. Sometimes a 
crop of petechiae may be found along the side of the neck. In bacterial endo- 
carditis they are usually uniformly small in size and have white centers. Prog- 
nosis in this disease is greatly dependent upon early treatment and that in 
turn upon keen and accurate observation of signs and symptoms. Every case 
of eardiovalvular disease is a potential candidate for seeondary infection of 
the damaged valves with bacteria and hence the injection of large doses of 
antibioties pre- and postoperatively in dental surgery. This is also the proper 
time and place to add the personal opinion, to that previously expressed by 
others, that many more bacteria are ground into the blood spaces by masticat- 
ing on a tooth that is loose and has a nidus of bacteria at its root than by the 
process of extracting it. 

Hypertrophied appearance of the gums may be of local origin, but it is 
always wise to suspect the presence of leukemia before making any commit- 
ments. Swollen gums are also seen with the use of diphenylhydantoin sodium 
in epilepsy, a condition that the patient will not mention, in most eases, unless 
specifically questioned. 

Vesicles and “canker” sores are frequently associated with etiological fac- 
tors that are acting from afar—herpes zoster, herpes simplex, herpangina 
(Zahorsky’s disease),* and in some women with each menstrual period there 
are crops of vesicles. 

Bullae on a mucous membrane base that is otherwise normal may be the 
forerunner of pemphigus. 

Leukoplakia is seen most commonly with excessive use of tobaeco and 
with local trauma, but it must not be forgotten that it also occurs in syphilis. 
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A study of the association of bleeding gums with systemic disease would 
require the time of this entire presentation if it were treated fully. Probably 
the most common cause of systemic origin of this condition is subclinical 
seurvy. The full-blown form of it is seldom seen in ordinary hospital or pri- 
vate practice in this country. Bleeding caused by slight trauma, such as by 
brushing the teeth, may be caused by deficiencies in vitamin K. This is brought 
about by the very strictest dieting or by severe diarrheas. In biliary fistula or 
biliary obstruction of long standing vitamin K is not being absorbed. The 
reduction in absorption of vitamins A and D, and of calcium, does not play 
any significant role in this connection. In cirrhosis of the liver the blood elot- 
ting mechanism is delayed by the lack of prothrombin and of fibrinogen and 
probably of some other factors. With the more widespread use of the anti- 
coagulants it is conceivable that the oral surgeon may become involved in a 
case where it is being used without his knowledge. There are now, in this 
city, people who have been taking anticoagulants regularly for two to three 
years. In purpuras and in leukemias the bleeding may be very severe, at times 
without any appreciable trauma. Here the bleeding is almost invariably due 
to the very low platelet count. In lower nephron nephrosis due to incom- 
patible blood transfusion a bleeding tendency has been demonstrated. In one 
of a series of cases of this nature reported by Muirhead* active bleeding oc- 
curred only from the gums. In association with the cyclic phenomena in 
women there is also bleeding from the gums for which the oral surgeon may 
be consulted. 

Gingivitis and stomatitis very often are a great aid to the diagnostician 
but sometimes they are a challenge to him. Their very presence calls for a 
complete hematologic investigation. Infectious mononucleosis, agranulocyto- 
sis, and leukemia cause extensive inflammatory and necrotic lesions in the soft 
tissues of the mouth. 

Periodontal abscess, particularly if recurrent, calls for an examination of 
the urine and blood for sugar. As a matter of fact, before any extensive sur- 
gery is undertaken, a routine urinalysis should be done. 

Many drugs of great value in therapy and in everyday use may, at times, 
in susceptible individuals, bring on some interesting changes in the mouth. 
Penicillin lozenges, confections containing phenolphthalein, the barbiturates 
under many names, the heavy metals, and protamine zine insulin are only a 
few of the substances that may act in this manner. 

In recent months the use of cortisone and ACTH has become widespread 
and it has been observed in some eases, yet not in others, that wounds do not 
heal when these drugs are administered. Poor healing may also be the result 
of scurvy, liver disease, negative nitrogen balance, and diabetes. 

A clinical note may be in order at this juncture on excessive dryness of 
the mouth. This may occur in women at the climacteric as part of Sjégren’s 
syndrome, which is characterized by deficient secretion of all the glands, par- 
ticularly the salivary, lacrimal, and laryngeal. Atropine and the newer 
atropine-like drugs, as well as many of the antihistaminies, are of course well 


known to act this way. 
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X-ray Changes of Teeth, Mouth, and Mandible 


The ubiquitous problem in the x-ray studies of any bone is whether the 
lesion is purely a local one or part of a systemic disease. Even in fractures the 
question often arises as to pre-existing constitutional disease. That x-ray 
studies of the teeth and bones of the face are no exception can be seen from 
the following list of generalized diseases with local changes in the mandible 
and maxilla: 

Congenital malformations 
Fibrous dysplasia 
Osteogenesis imperfecta 
Paget’s disease 
Plasmacytoma and multiple myeloma 
Hyperparathyroidism 
Hormonal deficiencies 
Metastatic tumors 
Lipo-reticulo-endothelioses 
Cooley’s anemia 

Caffey’s disease 

lor an adequate discussion of this subject a few evenings would be re- 
quired. The excellently illustrated and well-documented book by Snapper’® is 
highly recommended for this purpose. The same may be said for the works of 
Cahn® * * on the relations of oral surgery to generalized skeletal disease. 

However, without going into detail a few random notes may be in order. 
Under the heading of fibrous dysplasia should be mentioned a disease entity 
recently described by Caffey and Williams’ which they call “Familial Fibrous 
Swelling of the Jaws.’ This resembles but is not, in the opinion of the authors, 
the same as fibrous dysplasia. The condition begins at 3 years of age and im- 
proves at puberty. Surgical intervention would only disturb the proper restitu- 
tion which takes place spontaneously. Neither of these two syndromes is related 
etiologically to Caffey’s disease’® or to hypervitaminosis A." 

A few remarks on Paget's disease are of interest to the oral surgeon. One 
is the fact that the diagnosis can sometimes be made by following up the finding 
of hypereementosis by x-rays of other bones. Occasionally a case of convexo- 
basia due to Paget's disease is encountered in which it is advisable to avoid the 
sudden jerking or pushing of the head as is often done in the ordinary dental 
extraction. 

Several of the diseases on this list show themselves as a defect or “cyst” 
of the mandible or maxilla. It might be well for practical purposes to regard 
all such defects as part of a systemic disease until it is proved that such is not 
the case. Proof as to the etiology of the disease depends upon a careful gen- 
eral examination, x-rays of other bones, studies of blood caleium, phosphorus, 
phosphatase, urinalysis, and calcium excretion studies. 

Under hormonal deficiencies it should be mentioned that osteoporosis of 
the mandible which often poses difficult problems in prosthodontia may be 
helped by the administration of testosterone and estrin.™ 
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Under the reticuloendothelioses it is worth pointing out that in recent 
years eosinophilic granuloma, Hand-Schiiller-Christian disease, and Letterer- 
Siwe’s disease are being regarded as variants in acuteness and severity of the 
same disease entity." 

. Emergencies 

The complications which any of the previously mentioned pathologie con- 
ditions produce are obvious in most cases but, in addition, acute emergencies 
may arise which need more clarification. 

The complications of oral surgery can be divided in the conventional way 
into two categories: the immediate and the delayed. Of the former, the most 
important is shock or vasomotor collapse. This may be mild to severe de- 
pending upon the extent of the surgery and the general condition of the 
patient. Neither the one nor the other of these factors is always readily meas- 
urable and varies greatly with individual patients. A certain amount of 
psychie shock accompanies almost the mildest dental procedure and this, of 
course, varies tremendously with each individual. The psychotic, the psycho- 
neurotic, and the aleoholie may be most cooperative and outwardly little dis- 
turbed but at other times may be well-nigh impossible to treat. The help of 
the psychiatrist may be needed even to get the patient to come for badly 
needed treatment. On the other hand, even the stoic may need help and pre- 
medication. We all know that the one who carries on the most often has least 
reason for doing so and gets the most attention. 

The cold, wet, clammy hands, the sudden pallor or flush, the general 
malaise, profuse perspiration, rapid pulse, nausea, faintness, or restlessness are 
symptoms that you observe all too often. Even in a mild form they interrupt 
the scheduled procedure and, to say the least, are time-consuming and trouble- 
some. The milder and more common episodes are usually psychic in origin, 
are transitory, and are readily amenable to treatment. Mild stimulants such 
as whisky or aromati¢ spirits of ammonia, having the patient lie down, and 
a few words of encouragement go a long way. 

A more severe form of shock is produced by hypoglycemia. This may 
occur in diabetics taking insulin, in the rare cases of hyperinsulinism, and even 
in some people who quickly metabolize their small reserve of glycogen. The 
mechanisms of the reactions in the first two varieties are better known but the 
third needs some clarification. It usually occurs in active, slightly nervous 
people almost always at the end of the working day, after they have been rushing 
to finish any business to keep their appointment with the dentist. Sometimes 
they forego lunch or the afternoon snack that they are accustomed to having. 
Some apprehension about the operation may play a role in depleting the blood 
sugar. It has been shown" that some nervous people, particularly those com- 
plaining of fatigue, may have a drop in blood sugar after taking a very sweet 
drink. In that case the island cells of the pancreas are overstimulated. Atropin 
and phenobarbital may inhibit the vagal stimuli and arrest this process. 

Sometimes the symptoms are severe and prolonged and become alarming 
to the calmest operator. An attack of coronary thrombosis may give little 
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more than these symptoms. It is worth noting that with a real attack of coro- 
nary thrombosis there should be some chest pain. This pain is usually pre- 
cordial and radiates, as a rule, to the left shoulder and even down the arm. 
Radiations of pain to the neck and lower jaw, when present, are more likely 
to be found with organic disease in the heart or mediastinum. The presence 
of cyanosis, dyspnea, vomiting, and irregular pulse preclude further surgical 
work for the time being and require the help of a physician. Uncomplicated 
compensated ecardiovalvular disease seldom gives rise to any difficulty. After 
an attack of acute rheumatic fever or chorea, it is best to wait as long as pos- 
sible before doing any surgery of any kind. 

Patients with angina pectoris are fully aware of this condition and are not 
likely to do the unexpected. They are usually prepared in advance and earry 
their medication with them. 

Many oral surgeons follow the same procedure as the general surgeons in 
preparing their patients for operation. They try to do their work at a time 
that the patient is neither dehydrated and starved nor after he has taken a 
full meal. Some make it a practice to give the patient an adequate dose of 
some barbiturate in order to achieve the relaxation that is necessary for ob- 
taining a good local or even general anesthetic. If the procedure is likely to 
he painful, it is advisable to add an analgesic to the sedative. For this pur- 
pose aspirin, codeine, and even Demerol are advised before, during, or after 
the operation. It is wise to have on hand a few ampules of Coramine and of 
Demerol which can be used in an emergency with or without the advice or 
presence of a physician. 

Hemorrhage is the condition for which physicians are called most often 
when the oral surgeon cannot be reached during the night. This, the most 
common of the delayed complications, is usually mild but very frightening to 
the patient and his family as well as to the physician if he is not experienced. 
Usually the patient maintains the bleeding by disturbing the site of the opera- 
tion and with constant rinsing. On a rare occasion real bleeding may be en- 
countered which may need local treatment, but seldom anything drastic, unless 
the surgeon has inadvertently run into an angioma or scme serious undiag- 
nosed blood dyserasia. 

The good oral surgeon will continue his education in general medicine as 
the physician will continue to learn more about the manifestations in the 


mouth of systemic disease. 
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INTERESTING ORAL SURGICAL CASES 


Martin S. Protzet, D.D.S., Newark, N. J. 


(Concluded from the February issue, page 273.) 


Case 3. Nasopalatine Cyst 


On May 1, 1950, a 16-year-old adolescent boy was referred to me for diag- 
nosis and treatment. 

The chief complaint was a painful annoying swelling in the roof of the 
mouth which impeded chewing and interfered with speech. A peculiar itch- 
ing sensation with a ‘‘running nose’’ was also experienced. Past medical 
history revealed only the usual childhood diseases. 

About a year previously the patient experienced the presence of a ‘‘lump”’ 
in the roof of the mouth. Since then no pain was experienced until a few 
days prior to consultation. 

An oral examination revealed the presence of a blue-purple mass in the 
midline of the palate, extending from the incisive papillae to the molar area 
(Fig. 10). On palpation it appeared to be boggy and fluctuant, indicating the 
presence of fluid. The palatal mucosa was intact although somewhat taut. A 
pulp test of the maxillary teeth revealed all to respond normally. 

A roentgenographie examination revealed an extensive ovoid radiolucent 
area in the palate extending from the middle third of the roots of the first in- 
cisor to the molar area (Fig. 11). 

Clinical diagnosis: Nasopalatine cyst. 

Treatment.—On Oct. 5, 1950, the patient was prepared for surgery. One 
half hour before the operation 25 mg. Demerol and 1/200 gr. scopolamine were 
injected. Nitrous oxide-oxygen-Vinethene anesthesia was administered. 
When the surgical plane of anesthesia was reached, nasopharyngeal catheters 
were inserted into the nasal fossae. Tincture of Metaphen was applied liber- 
ally over the palate. An incision was made alongside the cervical margin of 
the maxillary teeth at the palatal aspect, including the interdental tissue. By 
means of periosteai elevators the palatal mucoperiosteum was stripped away 
from the underlying bone. A large erosive bone defect was observed immedi- 
ately behind the incisor teeth. The edges were ragged and irregular, and a 
blue-gray glistening membrane which gave the impression of being a cyst was 
seen to cover the defect area (Fig. 12). Rongeur bone forceps were employed 
to trim the irregular edges and enlarge the area for surgical access. Antrum 
curets were then employed to strip the pathologic membrane from the sur- 
rounding bone. A brown-yellow fluid which escaped from the sae during this 
procedure flooded the area. After the fluid was evacuated, the mass was com- 
pletely removed. 

The membranous floor of the nasal fossa was seen to be intact. Consid- 
erable bleeding which was encountered in the bone defect and surrounding 
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areas was controlled by the use of large strips of Hemo-Pak. When the hem- a 
orrhage was under control, the mucoperiosteum was replaced over the palate 3 
and held in place by gauze under pressure. One suture was employed be- 


tween the incisor teeth to retain the palatal flap. 











Fig. 10.—Case 3. Nasoplatine cyst. 





Fig. 11. Fig. 12. 


Fig. 11.—Case 3. Roentgen film showing nasopalatine cyst. 
Fig. 12.—Case 3. Preoperative roentgen film. 





Pathologic Examination.—Cross examination of the sugical specimen 
revealed a thin purplish elastic membrane in the form of a sae. It was placed 
in 10 per cent formalin and prepared in the usual manner for microscopic 


study. 
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13. Fig. 14. 


13.—Case 3. Low-power section of nasopalatine cyst. A, Pseudostratified columnar 
epithelium; B, st 
inflammatory infiltration in the stroma. (x300.) 


14.—C:z 


ratified squamous epithelium; C, hemorrhagic infiltration in the stroma; D, 


ise 3. High-power section of nasopalatine cyst. A, mucous globule; B, 


plasma cell within edematous fibrillar connective tissue stroma. (X1,000.) 


Fig. 


15. 


Case 3, 





Roentgenogram of nasopalatine cyst taken eight months after operation. 
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The section revealed a loose fibrillar connective tissue stroma drenched 
with elements of edema and hemorrhage. Columnar epithelium varying at 
times to a pseudostratified columnar variety (nasal epithelium) lined the inner 
surface of the wall at one end. At the other pole the epithelium changed in 
character to a stratified squamous type. Inflammatory elements were meager ; 
an oceasional plasma cell could be seen (Figs. 13 and 14). 

Diagnosis: Nasopalatine eyst. 

Postoperative recovery was uneventful. The initial or primary healing 
phase was rapid, with minimal pain and edema. A roentgenogram taken eight 
months later revealed a partial calcification of the wound defect (Fig. 15). 
The divergent incisor teeth which were prominent in the original x-ray (Fig. 
11) have now resumed their normal position. A pulp test of the maxillary an- 
terior teeth at this time revealed all to respond normally. 


Case 4. Supernumerary Mandibular Premolar 


On Feb. 14, 1948, a young girl, Miss B. L., was referred to my office for 
diagnosis and treatment. The chief complaint was pain, tenderness, and swell- 
ing at the lingual aspect of the right side of the mandible in the region of the 
premolar teeth. 





Fig. 16.—Case 4. Supernumerary premolar. 


Oral examination revealed an area of edema, with redness of the lingual 
mucosa below the cervical margin of the mandibular right premolar teeth ex- 
tending somewhat into the floor of the mouth. On palpation, the bulge proved 
to be tender with the patient experiencing pain. 

Roentgenographic examination revealed the presence of a supernumerary 
impacted premolar tooth on the right side of the mandible, located between 
the second premolar and first molar (Fig. 16). An occlusal view revealed the 
tooth to be lingually displaced (Fig. 17). Extensive caries at the mesial aspect 
of the second permanent molar with possible pulp exposure was noted. All 
the functional teeth responded normally to the pulp test, and the patient was 
advised concerning care of the cariously involved molar tooth. 
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3ecause of the symptoms and roentgenographiec findings it was deemed 
advisable to remove the supernumerary tooth. Preoperatively, Demerol, 
50 mg., and scopolamine, gr. 1/150, were injected. Nitrous oxide-oxygen- 
ether was administered, and when the surgical plane of anesthesia was 
reached nasopharyngeal tubes were inserted. The area was then painted 
with Metaphen and an incision was made along the cervical margin of 
the mandibular teeth, extending from the distal of the second molar to the 
left incisors. The mucoperiosteum was freed and retracted away from the 
lingual plate of bone. A pronounced ledge of bone was observed in the area 
between the second premolar and first molar 1 em. below the alveolar crest. 








Fig. 17. Fig. 18. 


> Fig. 17.—Case 4. Supernumerary premolar (occlusal film). 
Fig. 18.—Case 4. Supernumerary premolar removed. 





The overlying bone was carefully removed by chisel, and the crown of the 
impacted tooth exposed. The tough fibrous capsule, or sac, surrounding the 
crown was excised and thoroughly removed. Because of the snug position of 
the tooth in relation to the second premolar, first molar, and surrounding 
bone, it was not possible to employ forceps nor elevators to remove the tooth 
in one piece. To preclude the possibility of injury to the surrounding strue- 
tures, the crown of the impacted tooth was split horizontally at the cervical 
margin and removed. The new space thus created allowed for the atraumatic 
elevation of the remaining root fragment. The bone margins were trimmed 
smooth with bone files after which Oxycel impregnated with sulfathiazole 
powder was loosely packed into the socket. The retracted mucoperiosteal 
flap was returned to its normal position and pressure was applied. With the 
development of clot formation, hemorrhage was arrested and the flap was re- 
tained against the lingual plate of bone and the cervical margin of the teeth. 
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Fig. 19. 








Fig. 20. 


Figs. 19 and 20.—Case 5. toentgenograms revealing broken needle fragment at mandibular 
notch. 
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Three hundred thousand units of penicillin were injected intramuscularly 
Healing progressed rapidly and uneventfully. 


is a prophylactic measure. 
14, and aspirin, gr. 10, 


ain and discomfort were controlled by codeine, er. 

. rn. Edema was slight and there was no apparent trismus. 

A postoperative roentgenogram revealed the complete removal of the 

supernumerary premolar tooth without any injury to the surrounding strue- 

Following the postoperative phase the patient experienced 

ione of the preoperative pain or difficulty. 

Case 5. Removal of Needle at the Mandibular Notch by Use of Berman Locator 
In February of 1949 a white man, M. BL., aged 32, was referred to my of- 

fice for the recovery of a broken needle in the left mandibular area. 


THE BERMAN LOCATOR 





Fig. 21.—Case 5. Berman locator. 


There were no complaints of symptoms experienced by the patient fol- 


owine this unusual aecident. Oral examination revealed the oral mucosa to 


e normal and intact. 

Roentgenographie examination revealed the presence of a needle frag- 
nent lying parallel to the level of the left mandibular notch (Fig. 19). By 
i further study, employing postero-anterior and lateral jaw views with a 
Luer-Lok needle in injection position (Fig. 20) the needle fragment was lo- 
‘alized in an area medial to the anterior surface of the ascending ramus just 
low the ecoronoid process and lying parallel to the mandibular notch. 

A mandibular block anesthesia was employed, supplemented by local in- 


iltration. An ineision was made through the mucous membrane and bue- 
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copharyngeal raphe extending from the superior aspect of the ascending 
ramus to the alveolar crest just posterior to the second molar. By blunt dis- 
section the fibers of the buecinator and superior constrictor muscles were sep- 
arated and the suctorial pad of fat was exposed and a portion removed. The 
tendinous fibers of the temporal muscle were observed and by further dis- 
section these fibers were separated. Bleeding in this area was profuse with 
an arterial spurting hemorrhage flooding the field. The vessel in question was 
probably a branch of the masseterie artery which was grasped by hemostatic 
forceps and tied with 000 catgut. At this point, the Berman locator (Fig. 21) 
was employed to aid in the direct localization of the fragment. The indicator 
probes confirmed the position of the needle and by further blunt dissection 
the fragment was located among the tendinous muscle fibers of the temporal 
muscle and removed. The muscle layers were united with 000 catgut, and the 
mucosa with 000 black silk sutures. Three hundred thousand units of peni- 
cillin were injected intramuscularly as a prophylactic measure. 

The postoperative phase consisted of moderate edema, some dysphagia, 
trismus, and a limited amount of pain which was controlled by aspirin, gr. 10, 
and codeine, gr. 4%, p. r. n. The black silk sutures were removed on the fifth 
day at which time the patient was free from most of his postoperative symp- 
toms. 

A postoperative roentgenogram revealed the complete removal of the 
fragment which proved to be a 27-gauge needle 5/8 inch in length. 
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Anesthesiology 


PROCAINE ALLERGY IN DENTAL PATIENTS: DIAGNOSIS 
AND MANAGEMENT* 


A Preliminary Report 
NorMAN I. Rickues, D.D.S., M.S.,** San Francisco, CAuIr. 


Introduction 


INCE Einhorn first introduced procaine in 1905, it has proved of in- 

estimable value as a local anesthetic. Undesirable side effects of the drug 
are minimal and consist of its well-documented direct toxie activity and its 
less well-recognized allergic reactions. Since Mook in 1920" and Lane in 
1921,° procaine sensitivity has been observed and constitutes an occupational 
hazard for the dentist.* * 7% 1417 On the other hand, few reports are con- 
cerned with procaine sensitivity of dental patients. In 1947 Kroll’ treated a 
patient who claimed to be sensitive to procaine. Forty-five minute’ after an 
injection of NPC (2 per cent procaine-Pontocaine-Cobefrin) she developed 
laryngeal edema and alarming symptoms of respiratory distress, which were 
relieved by the administration of Adrenalin. The author attributed his ob- 
servations to the patient’s procaine sensitivity. 

Adler and Simon? in 1949 reported a similar case in which 4 per cent pro- 
caine with epinephrine was used for local infiltration anesthesia prior to an 
extraction. The next day the patient’s face was edematous, however, with no 
inerease in temperature. In four days the swelling subsided uneventfully and 
normal healing followed. The swelling was first ascribed to an accidental 
nonvirulent infection or to the accidental injury of a vessel. Three weeks later 
the patient had another tooth extracted under similar conditions and developed 

similar swelling and vesicular eruptions on the skin of the involved area. 
The symptoms completely disappeared without sequelae between eight and 
ten days. Using intradermal, patch, and passive immunization? tests the 
uthors found that the patient was sensitive to both procaine (with and with- 
suit epinephrine) and Pontocaine (tetracaine) and not to Nupereaine. On the 
basis of these findings, the authors inferred that some unexplained swellings 
in routine dental practice may be due to an allergic reaction to procaine, and 
hat this allergy is on the basis of a true antigen-antibody (circulating) re- 
ction in the patient’s serum. They suggested that Nupereaine be used as a 
ocal anesthetic for procaine-sensitive individuals. Several other investigators 





From the Division of Dental Medicine (Chairman, Dr. Hermann Becks), College of 
entistry, University of California. 

*Aided by grants from the American Foundation for Dental Science and Regents of the 
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_**Instructor in the Division of Dental Medicine, College of Dentistry, University of Cali- 
rnia, 


+Prausnitz-Kiistner phenomenon. 
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have shown that patients allergic to procaine were also allergic to drugs with 
the basic structure of p-aminobenzoie acid and nonsensitive to drugs with a 
different basic structure.’ * + 1% Furthermore, Rothman and associates" 
found that no reaction occurred in a procaine-sensitive patient when “ortho- 
and meta-procaine” (based on o- and m-aminobenzoic acid, respectively) were 
tested. This bears out the findings of Pauling and co-workers,'* who showed 
that para-substituted compounds have greater antigenic potentials than do 
those with ortho- and meta- substitutions. But others" '* were unable to 
correlate allergy and chemical structure. 

In the following formulas, it is seen that procaine and related anesthetics 
are all based on p-aminobenzoie acid, while, Xylocaine is an ortho-derivative 
of acetanilid. 


NH, NH, NH, 
fs 4 
| CH, 
C.H, | C,H; 
\ Z ff rd 
COOH COOCH,-CH,N COOCH.—C—CH,N 
| 
CH, | CH, 
CH, 
p-aminobenzoie acid procaine Larocaine 
NH, NII, CH.CH,CH,CH, 
| 
a NH 
| CH, II CH, 
” \ | rd | 
COOCH—CHCH, N COOCH,CH,N—CH, CH | CH 
| \ \ \ 
| CH, CH, COOCH.CH, N 
CH; CH; 
CH 
Tutocaine Monoceaine Pontoeaine 
‘ ‘ CLH; 
H,¢ CH, H J 
N—COCH, 00H 
| H H  S 
H CH, 
Xvlocaine 
acetanilid w-diethylamino-2,6-dimethylacetanilid 


It is the purpose of this preliminary investigation to : 
1. Determine the feasibility and accuracy of intradermal testing of in- 
dividuals suspected, on the basis of their clinical history, of being procaine- 


sensitive. 
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2. Evaluate Xylocaine’s* allergic potential by the same technique. 


3. Use Xylocaine as a local anesthetic for those patients showing a nega- 


ive intradermal reaction to it, while reacting positively to procaine. 


Method and Material 


Fifteen patients were selected from the clinic of the University of Cali- 


i ornia College of Dentistry. All had been given numerous injections of pro- 

‘aine in the past, with five of them (control group) exhibiting no untoward 
eactions. Each of the remaining ten (experimental group) complained of 
] 


swelling in the area of previous procaine injection, occurring within a few 


hours postinjection and lasting twenty-four to seventy-two hours. In these 


ndividuals evineing little general malaise, no signs of inflammation in the in- 
volved areas had been observed; the edematous areas were firm and fluctuant. 


Mach of these patients had experienced at least two similar episodes in the past. 


Nither periapical infections, infections due to a contaminated needle, or trauma 


to small blood vessels had previously been suspected as the 


cause. Other 


pertinent data coneerning each individual in the experimental and control 


TABLE I. INDIVIDUAL DATA ON PATIENTS IN THE EXPERIMENTAL AND CONTROL GROUPS 





*Brand name 


for 


SEX 
Male 


Female 


Male 


Female 


Female 


Male 


Female 
Female 


Male 


Female 


Male 


Female 


Female 


Female 


Female 


: 
: 
eroups are shown in Table I. 
NUMBER 
OF IN- 
OUP | DIVIDUAL| AGI 
I 31 
- oo 
= 3 31 
Z, Hl 32 
7 5 24 
l 15 
2 38 
3 40 
4 19 
5 23 
6 34 
z 7 26 
E | 
a 
| 8 30 
9 28 
| 2 
] 
F 10 31 
4 
¥ | 
j 
| 
3 


lidocaine. 


RACE 
White 
White 


Oriental 
White 


White 
White 
White 
White 
White 
White 
White 


White 


White 


White 


White 


HISTORY OF 
ALLERGIES 
Allergic sinusitis 

No known 
allergies 

Allergie rhinitis 

No known 
allergies 

No known 
allergies 

Allergic rhinitis 

Allergic sinusitis 

Food allergies 

Allergie rhinitis 

No known 
allergies 

No known 
allergies 

No allergies— 
possibly re- 
cent attack of 
allergic 
rhinitis 

No known 
allergies 

1. Multiple food 
allergy 

2. Allergic re- 
action to 
sulfas 

No known 
allergies 


NUMBER OF 
PREVIOUS PRO- 


CAINE IN 


JECTIONS 
More than 
More than 2 


More than 
More than 


More than £ 


More than 
More than 
More than 


More than 25 


More than 2 


More than 


More than 2: 


More than 25 


More than ¢ 


More than 


25 


NUMBER OF 
RECENT POST- 
INJECTION 
SWELLINGS 
None 
None 


None 
None 


None 


Two 
Three 
Two 
Four 
Three 
Two 


Two 


Two 


Three 


Two 
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It may be seen that there is no consistency in the allergic histories of both 
groups; some had histories of several types of allergy, others had none. How- 
ever, several patients of the experimental group seemed to suffer more 
severely from multiple allergy forms than did any of the individuals in the 
control group. Both groups were tested for their sensitivity to the local 
anesthetics used in the clinic, as follows: 

1. A earpule of the 2 per cent procaine-HCl solution (with 1-50,000 
Adrenalin) was inserted into a standard dental syringe with a 1-ineh 25- 
gauge needle attached. 

2. A minute quantity of the solution, sufficient to raise a small bleb, was 
injected intradermally in the cleansed ventral surface of the right forearm. 

3. Procedures 1 and 2 were repeated in the left forearm using 2 per cent 
Xylocaine-HCl (with 1-50,000 Adrenalin). 

4. The diameter of the wheal was measured on each arm every four hours 
for thirty-two hours, except during the hours of sleep. 


Results 


Immediately after the injection (0 hour) there was no reaction to either 
anesthetic in both groups, except for the transient blanching due to the epineph- 
rine. Definite whealing, accompanied by intense itching, was evident in the 
area of procaine injection for each subject in the experimental group within 
four hours (Table IT). 


TABLE IT. DIAMETER* OF REACTION SITES FROM 0 TO 32 Hours 
































HOURS 
NUMBER | Ot l 4 ] 8 12 24 ] 32 
OF IN- | PRO- | XYLO-| PRO- Saad PRO- ec PRO- XYLO-| PRO- |XYLO-| PRO- oe 
GROUP | DIVIDUALS | CAINE| CAINE| CAINE CAINE!]CAINE|CAINE CAINE CAINE|CAINE|CAINE| CAINE] CAINE 
= 1 8 8 5 5 4 4 4 4 3 3 3 3 
a 2 6 5 5 4 4 3 3 3 3 3 3 3 
= 3 7 5 5 5 5 4 4 4 3 3 3 3 
a 4 8 7 4 4 4 3 3 3 3 3 3 3 
” 5 6 8 4 4 4 4 3 3 3 3 3 3 
1 9 8 12 3 17 2 ©20 2 22 2 15 2 
P 2 5 5 7 5 8 4 25 4 17 3 16 3 
= 3 12 10 16 5 25 4 30 4 38 4 30 4 
5 4 8 7 11 5 16 4 21 4 26 4 22 4 
= 5 10 8 14 4 19 3 24 3 24 3 18 3 
5 6 6 6 8 4 10 3 20 3 16 3 13 3 
a 7 7 7 10 4 16 3 23 3 25 3 2: 3 
A 8 8 9 1] 3 17 2 20 y 27 2 20 2 
a 9 5 6 6 4 9 3 24 3 18 3 16 3 
10 9 8 12 3 16 3 21 3 28 3 24 3 








*Expressed in mm. 
+Immediately following injection. 


In none of these individuals was there any whealing type of reaction at 
the site of the Xylocaine injection. On the other hand, the control subjects 
showed no whealing at either the area of the procaine or of the Xylocaine in- 
jection. In several of the negative reactions in both groups, a small red area 
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he size of the original injection* persisted throughout the period of observa- 
tion, then being gradually resolved. This was probably due to rupture of 
mall vessels in the area of injection with subsequent extravasation of small 
uantities of blood. The mean sizes of the reactions to both anesthetics at 
our-hour intervals are recorded in Table ITI. 


8 


Atean diameter of whea/ in millimeters 











7 8 12 16 20 24 28 32 
Hours after injection 


.—Mean reactions of experimental and control subjects to procaine. 


Fig. 


28 





Mearr diameter of wheal jin millimeters 








A A A 5 
12 16 20 24 28 32 
Hours after injection 


= 
_ 
_ 
m 





Fig. 2.—Mean reactions of experimental and control subjects to Xylocaine. 


In the experimental group a whealing reaction began within a few 
1oments and inereased to a mean diameter of 24.1 mm. twenty-four hours 
{ter the injections. The area of Xylocaine reaction remained constantly 
mall, as did the sites of injections of both anesthetics in the control group 





a aaa tk 


*0 hours (Table IT). 
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TABLE IIT, COMPARISON OF MEAN DIAMETERS* OF REACTION SITES (SUMMARY OF TABLE IL) 








| ~ - HOURS AFTER INJECTION 
































ANESTHETIC GROUP | 0 | + | 8 | 12 | 24 | 32 
oa Mean Diameter* of Reaction 
wi Control 7.0 46 #42 3.4 3.0 3.0 
Procaine Experimental 7.9 10.7 15.3 22.8 24.1 19.7 
Se? Control | 6.6 44 ©6386 34 §~=— 3.0 3.0 
Aylocaine Experimental | 7.4 4.0 3.1 3.1 3.0 3.0 











*Expressed in mm. 


throughout the observation period. The marked difference in reaction of the 
experimental and control groups to procaine is illustrated in Fig. 1. While 
a dramatie divergence in response to procaine was demonstrated, Xylocaine 
produced no whealing reaction in either group, as shown graphically in Fig. 2. 

The reactions shown in Figs. 1 and 2 contrast the exaggerated allergic 
response of the average experimental subject to procaine with his nonre- 
activity to Xylocaine, and illustrate the lack of a sensitivity reaction in the 
control group to both anestheties. 

Since these original intradermal tests, Xylocaine has been used routinely 
on patients sensitive to procaine; no unfavorable reactions have occurred. The 
anesthesia obtained was at least as satisfactory as that for procaine, thus bear- 
ing out the preliminary findings of other investigators.* 7° 


Discussion 


The results mentioned constitute a strong presumptive-positive* reaction 
to procaine on the part of all individuals in the experimental group. The 
epinephrine in the solution probably delayed and prolonged the positive re- 
actions, but could not be implicated as the allergen since an identical con- 
centration (1-50,000) was used with the Xyloeaine in which no whealing 
occurred. Although it is possible that the patients were sensitive to the pro- 
caine-epinephrine combination, specifically, and not to the Xylocaine-epineph- 
rine combination, it is most probable that procaine alone was the true 
allergen for the experimental patients. 

The method described for testing the patient’s reaction to procaine is one 
which can be easily performed by using the routine armamentarium for local 
anesthesia. However, it is important to await complete subsidence of the 
suspected allergic manifestations before attempting the test to avoid an 
exaggerated, potentially dangerous response. Patients found to be procaine- 
sensitive should not be subjected to local anesthetics or other injectable drugs 
containing procaine. 

Fortunately, only few patients develop an allergy to procaine even after 
frequent usage. Although the substances capable of stimulating circulating 
antibodies and subsequent sensitivity are usually proteins or protein-complexes 
with simpler substances, it is generally accepted that any injectable drug such 
stechuaet tice to be positive without demonstrating the passive transfer (Prausnitz- 

+Since the compilation of this report three additional patients (in the experimental classi- 


fication) have been found to react identically to 2 per cent procaine hydrochloride and 2 per 
cent procaine hydrochloride with 1-50,000 Adrenalin, 
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is procaine has the potentiality for becoming an allergen. Strong evidence 
or the existence of circulating antibodies lies in the positive reactions to pro- 
aine sensitivity tests made far from the sites of the originally affected areas; 
in this study positive tests occurred in the skin of the forearm, while the pri- 
narily sensitized areas were the gingival sulci. 

The lack of allergic reactions to Xylocaine by any of the experimental 
subjects may be explained on the basis of the difference between the structural 
‘ompositions of p-aminobenzoie acid and acetanilid, which are the basic con- 
stituents of procaine and Xylocaine, respectively. Furthermore, Xylocaine 
conceivably could be less sensitizing than procaine since it is an ortho-sub- 
stituted compound and procaine is a para-substituted one. The absence of 
illergie reactions to Xylocaine in the experimental group, after one year’s 
frequent usage, indicates the validity of the original negative tests. 

Although this study is primarily concerned with the intradermal test in 
the diagnosis of procaine sensitivity, the clinical and laboratory findings are 
worthy of note. None of the patients in the experimental group was in severe 
pain or suffered general malaise as might be expected were the swellings in- 
feetious or traumatic in nature; the slight discomfort experienced may well 
have been due to the tissue distention produced by the edema. Furthermore, 
there were no discolorations of the involved areas, as would probably occur 
if the swellings were caused by trauma or injection into blood vessels. Their 
temperatures were within normal limits, and all the patients exhibited a 
slight to moderate eosinophilia twenty-four to forty-eight hours after the in- 
jections. 

Summary 

1. A clinical procedure for testing a patient’s sensitivity to procaine is 
suggested. 

2. Ten patients suspected of being allergic to procaine (experimental 
croup) reacted positively to the intradermal test when procaine was used, 
and negatively when tested with Xylocaine. Five patients (control group) 
reacted negatively to both local anestheties. 

3. Xyloeaine has been used for a year on the procaine-sensitive patients 
with no untoward clinical reactions. 

4. A possible explanation for the difference in reaction to procaine and 
Xyloeaine in experimental groups is given. 

Grateful acknowledgment is made to Dr. I. Schumacher, Consultant in the Allergy 


linie of the University of California Outpatient Department. 
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Oral Pathology 


AN INVESTIGATION INTO THE MICROSCOPIC STRUCTURE OF THE 
COMMON FORMS OF ENAMEL LAMELLAE WITH SPECIAL 
REFERENCE TO THEIR ORIGIN AND CONTENTS. I. THE 
FORM AND CONTENTS OF LAMELLAE IN UNERUPTED 
BUT CALCIFIED CROWNS WITH SPECIAL 
REFERENCE TO HYPOPLASTIC LESIONS 


J. J. Hopson, L.D.S., R.C.S.(Epr.), B.D.S., SHEFFIELD, ENGLAND 


RACKS in the enamel occur after eruption in a number of areas, for ex- 

ample, in pre-existing developmental lamellae, in areas of thin enamel 
as in the lower incisors, and in groove areas where the enamel is shallow, 
or where there is weak enamel due to hypocalcification or abnormal structure. 
In addition, there are pathological cracks due directly to the carious process. 
The present researeh indicates, however, that the incidence and pattern of 
lamellae in unerupted teeth are so similar to the findings in erupted teeth that 
it is concluded that the major occurrence of lamellae is prior to eruption. A 
study of their contents also supports this. It has: been suggested in Part 1 
that they oceur probably during the time of completion of matrix formation 
and the progress of calcific changes. 

Fig. 1, a and b, show ground sections of unerupted premolars in which can 
be seen not uncommon patterns of lamellae (of classical types) found in the 
occlusal enamel of premolars and molars, and frequently associated with hypo- 
plastic grooves and other hypoplastic lesions. Fig. 2 shows a variation of a 
similar pattern in a decalcified section of unerupted enamel. Serial sections 
stained with Ehrlich’s hematoxylin and eosin showed that the lamellae were 
eosinophilic. Fig. 3, a shows a decalcified section of another version in a fully 
erupted tooth. These tracts stained with routine hematoxylin and eosin were 
deeply basophilic. A Gram stain of one of the serial sections showed an intense 
adsorption of the gram-positive stain. Fig. 3, b, also from an erupted tooth, 
shows a somewhat more extensive lamellar pattern in immature matrix from 
the occlusal enamel of an erupted molar. This matrix was fully organie and 
mmature in appearance, and quite different from the less immature matrix 
hown in Fig. 3, a. In this case there were both eosinophilic and basophilic 
staining lamellae; the eosinophilic ones (LZ. E.) do not show well in a black and 
vhite print. (See Part III.) There were bacteria in the basophilic lamellae 


and associated with these were posteruptional bacterial tracts. The appearances 


f these lamellae in both erupted and unerupted enamel in various types of 


matrix strongly suggest a general origin prior to eruption. The cases illustrated 
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a. b. 


Fig. 1.—a, Transverse ground section of occlusal surface of a premolar just prior to 
eruption, showing lamellae. Unstained. (X118.) LL, Lamella; D, dentine; F, enamel; A, den- 
tinal craters; B, hypoplastic enamel; C, amelodentinal junction. 

b, Ground section of unerupted premolar similar to a, showing different pattern of lamel- 
lae (L). (X118.) 





Fig. 2.—Decalcified section of enamel from a transverse section of the occlusal surface 
of an unerupted third molar showing lamellae (1). Stained Masson’s light green. (X142.) 
A.D., Amelodentinal junction; 7, enamel tufts; A, artifact cracks. 
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vere associated either with defective areas in grooves or other hypoplastic and 
i\ypoealeified conditions. 

It has been found that perhaps the most common type of lamella is one 
vhich penetrates the enamel without any particular regard to its developmental 
vattern. It has been pointed out'* that many previous investigators have de- 
scribed one morphologic pattern or path of the organic material, whereas, in 
‘act, any one tract may involve both rods and inter-rod intervals—passing 


through rods, around and between rods and segments of rods. A frequent site 
whieh may be followed throughout the greater part of its course is that which 
appears to be between rods and segments, and is most marked in areas with little 
or no inter-rod substanee. Fig. 4, a shows a somewhat characteristic appearance 
of this type in unerupted enamel matrix. It is stained here with Heidenhain’s 








a. db. 


Fig. 3.—a, Decalcified transverse section of organic matrix from.the occlusal surface of 
n adult molar showing similar patterns of lamellae (basophilic with hematoxylin and eosin) 


to the previous illustrations. Stained Heidenhain’s hematoxylin. (X117.) A.D., Amelodentinal 


inction; 7, enamel tufts. 

b, Decalcified transverse section of inmature enamel matrix from the occlusal surface of 
young molar showing basophilic and eosinophilic lamellae. Stained Ehrlich’s hematoxylin 
nd eosin. (X121.) UL.B., Basophilic lamellae; L.E., eosinophilic lamellae; A.D., amelodentinal 
nection. 


ematoxylin to show up the design. With routine hematoxylin and eosin (Fig. 
b) the tract stained throughout the serials a peculiar brownish pink color 
» a rather vivid pink. The tract contained similar granular material to the 
mtents of lamellae described in developing matrix (Part I). While the form 
hich this lamella takes simulates a crack lesion (see later, and also Part III), 
e possibility that the disturbance might be due to a defect in matrix develop- 
ent must not be entirely dismissed.'* The features to be noted in Fig. 4, a 
id b in addition to those mentioned above, are: 
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1. The crescent-moon shape of the parts around the rods. 

2. The change in direction, for instance, concave on the left side at Al, 
convex on the same side at B (Fig. 4, a). 

3. The thinner parts toward the extremities of the tract which at C (Fig. 
4, a) become indistinguishable from a deeply staining outer rod cortical area. 





a. b. 
Fig. 4.—a, Decalcified transverse section of immature enamel matrix from an unerupted 
third molar. Note the crescent-shaped parts of the lamella, the change in the direction, con- 


cave at A, convex at B; at C the deeply staining rod cortex, at D the apparent intra-rod posi- 
tion, and at F between the rods. Note also deep-staining outer rod cortex at EF (see b). 
Stained Heidenhain’s hematoxylin. ( 1040.) 

b, A serial of the section shown in a, stained with Ehrlich’s hematoxylin and eosin, show- 
ing the alterations in design and direction of the crescent-shaped areas. The lamella is eosino- 
philic ie text). At FE are seen continuations of the deep-staining cortices shown at EZ in a. 
(X1040.) 


4. At D (Fig. 4, a) the apparent intra-rod position of the organie material. 


This may be a question of focusing or sectioning; nevertheless, such intra-rod 


appearances can be definitely established in other cases." 
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5. The widened area between the rods accommodating the tract and the 
relatively small amount of inter-rod substance in the surrounding matrix. 

6. The deeply staining rod cortex at EF in Fig. 4, a and the larger tract 
with which it was connected in Fig. 4, b. 

The question of the contents of lamellae has been touched upon in Part I. 
Here it is proposed to consider further this and other questions in the light 
of the findings concerning lamellae and hypoplastic lesions. In the crack forms 
the contents depend on many factors, the extent of the crack, the condition of 
the matrix and surrounding tissue at the time of occurrence, and the site of 
origin, to mention a few. Four possibilities suggest themselves : 





1. Additional material may enter the lamella close to its origin particularly 
if the erack occurs in the matrix at a time when material is present in a ‘*mov- 
able’’ state. This material may be composed of cells, intercellular fluid, secretion 
material, and, on rare occasions, plasma and blood cells. The extent of the path 
in which material may be drawn depends on the physical conditions present, as, 
for instanee, the ‘‘aspirating foree.’’ 

2. No additional material may be found and the contents and path of the 
lamella are seen as a disturbance in the matrix through which it passes. 

3. The disturbance may be so slight that the crack is not visible in an al- 
ready deeply staining granular matrix and becomes visible only when calcification 
processes change the appearance of the surrounding matrix. In some eases, 
however, especially in thin sections, the line is quite distinct in its bright eosin- 
ophilia from the deep-staining immature matrix. The explanation of the linear 
lamella is based on the assumption that small stresses cause a defect in calcifica- 
tion. Orban'® advanced this cause and the microscopic appearances are such 
that the explanation seems to be a reasonable one. The matter is, however, 
highly complicated since, as has been referred to earlier, there are many appear- 
anees in the enamel matrix due to deficient calcification some of which are mor- 
phologieally similar to parts of the various forms of lamellar eracks (e.g., hypo- 
calcified outer rod cortices). Although in many cases their position and lack of 
continuity make a distinetion possible, it is probable that most of them are not 
due to the same mechanism. It is possible, however, that some may be. 





4. A lamella may be composed of all or any combination of the above. 


Before we discuss the lamellae in detail, a note is necessary regarding their 
taining reactions (KEhrlich’s hematoxylin and eosin) in unerupted matrix. 
lhese reactions refer to all the variations mentioned. In developing matrix, 
he lamellae, where visible, are generally eosinophilic. In more calcified 
iatrix they vary from pink to blue. In teeth just prior to eruption in all types 
{ matrix of various degrees of calcification, eosinophilic and basophilic lamellae, 
n all or in part, may be found. As a rule, in the more immature matrix they 
‘main pink. The margins or borders of the thicker type may sometimes be 
lue and the contents pink. The borders sometimes take a vivid blue stain. The 
use of the intense basophilia is not known, although the impression is obtained 
iat it may be akin to the blue stratification line of bone apposition, and may 
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the normal matrix. This does not contradict the fact that lamellae are hypo- 
calcified in comparison with the rest of the matrix. The eosinophilic and baso- 
philic variations may also be present in lamellae in erupted or erupting teeth 
beneath the gingival attachment. (See Part III.) A word of caution is given 
regarding the interpretation of the basophilic borders of lamellae in erupted 
teeth, as some authors have thought them to be evidence of matrix proteolysis 
in ‘‘earious degeneration’’ of the margin between the lamella and the sur- 
rounding matrix.’ With Heidenhain’s hematoxylin both pink and blue lamellae 
stain blue-black. 

Fig. 5 shows part of a histologic section of a microdissection of a hypo- 
plastic lesion with lamellae (hydrochloric acid-methyl alcohol decalcification). 
As already explained (Part I), the method of preparation shows that all the 
structures are sufficiently organic not to be dissolved by the acid. At B is part 











Fig. 5.—Part of a decalcified section of a microdissection of a hypoplastic area on the 
occlusal surface of an unerupted premolar (prior to eruption). Stained Ehrlich’s hematoxylin 
and eosin. (X76.) A, Cellular part of hypoplastic lesion; B, pink secretion material; C, 
lamella passing through highly immature enamel matrix; D, lamella in rod cortical type of 
matrix; E, lamella in acid-soluble matrix. 


of the hypoplastic lesion (A), which contains abnormal pink-staining non-rod 
secretion material. From this area a lamella, C, passes into highly organic 
deeply staining immature matrix. It appears to travel for the most part be- 
tween the rods. In one or two places it seems to be part of a rod. Its margins 
are distinct. The lamella progresses from the immature to a more mature ma- 
trix and changes its position to cut right across and through the rods. There 
is very little recognizable disturbance in the rod relationships. The interesting 
feature is that the contents were granular and took a similar stain to the 
granular material in the hypoplastic area. It is believed that the lamella is of 
erack type and that some of the contents came from the hypoplastic area. The 
crescent-shaped parts of the tract were again noticed. At EF in Fig. 5 the 
lamella continued through acid-soluble enamel (probably normal) as a fine 
linear structure and representing an extended area of the crack, resulting in 


represent a calcific deposit different from the maturation or crystallization of 
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hypoealeified, thin, sheetlike piece of matrix with some branching filaments. 
‘ig. 6, a and b show a similar ‘‘stress’’ line type of lamella in another unerupted 
ooth. It will be noticed that it passes in the line of the outer rod cortices and 
lso in places through the rods (Fig. 6, b). There is evidence to show that 
he linear erack defect is not specifically related to the enamel rods and that a 
veak place, such as down the side of a rod cortex (or sheath), is not the only 
site of occurrence. It will be seen in Fig. 7, a, which shows the continuity to the 
surface’’ of the linear lamella in Fig. 6, a, that the crack passes through non-rod 
enamel matrix. This type of enamel is quite common in hypoplastic areas within 
the enamel and on the surface. The absence of the crescent-moon shaped parts 





a. b. 


Fig. 6.—a, Decalcified section of hypoplastic and hypocalcified enamel matrix from a 
fully formed unerupted third molar showing linear types of lamellae (eosinophilic). Stained 
hrlich’s hematoxylin and eosin. (X314.) 


b, A higher magnification showing the passage of the tract irrespective of the rods. Note 
at A the partial continuity with the outer rod cortex (sheath). (X1040.) 


will be noticed where rods and inter-rod areas are not involved. It is not known 
whether the split in the cuticular or ineremental line of demarcation’ is an 
rtifact or not. The frequency with which it is found suggests that it is part 
of the erack causing the lamella. The linear lamella of the type described is a 
eaflike structure and is separable from the surrounding matrix when this is 
well ealeified (as, for instance, in Fig. 5). This aspect will be further discussed 
in Part ITI. 
It has been observed'' that some tubular hypoplastie lesions appear as 
iough they were an opening or broadening out of the associated lamella. 
This is further substantiated (Fig. 7, b and c). The lamellae in these conditions 
would seem to be a hypoplastic defect of lamellar dimensions. Strictly speak- 
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ng, they probably should not be termed lamellae, but since they have many 
imilar features and in cross section often cannot be differentiated from other 
amellae without the use of serial sections, the term may be justified. However, 
s such structures may be of some length, extending from the enamel surface, 
r the base of grooves, the question whether some of the lamellae considered to 
. erack areas might not be of such a character must not be overlooked. On the 
ther hand, perhaps some of these so-called hypoplastic lamellae are, in reality, 
racks. The distinction, as already mentioned, is difficult. The matter was in- 
estigated with a view to obtaining some leading evidence which might help in 
he problem of the origin of the crack form of lamella. Where a lamella ap- 
pears as a fracture disturbance in rod form and relationships, the mechanism 


Fig. 8.—a, V-shaped structures on the surface of a developing first permanent molar. 
tained Ehrlich’s hematoxylin and eosin. (X325.) i, Crosscut ameloblasts toward the end 
of matrix formation. 

b, V-shaped structures on the enamel surface of an erupted upper molar. Stained Ehr- 
lich’s hematoxylin and eosin. (X325.) 

ec, A lamella-crack extension (A) of a hypoplastic lesion (B) in immature matrix from 
the occlusal surface of an unerupted fully formed premolar crown. (Section transverse to 

ng axis of tooth.) Stained Ehrlich’s hematoxylin and eosin. (X325.) C, Amelodentinal 
inction; D, probable commencement of crack. 


ND 


is clear. In the developmental hypoplastic lamella which lies between rods, it 
found that a superimposed crack may occur (with due regard to artifact 


craeks), or, as in the ease shown in Fig. 8, c, there is a erack extension of the 
defect. There is evidence that the site of origin of some lamellar cracks may 


» in certain pre-existing parts of defective matrix. Any part of a hypoplastic 


area may be a potential starting point but some places are more likely than 


hers, as, for instance, in the extension at D in Fig. 8, c, or small eraek forma- 


tions which have occurred at an earlier period of development. On the enamel 


irface the likely places are certain V-shaped appearances (Fig. 8, a) deseribed 
v Williams,?? Hopewell-Smith,’® Baumgartner,? and others, some of which are 
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themselves cracks occurring at the final stage of amelogenesis, others are due 
to defective matrix formation. Both types have hitherto been considered by 
many workers to be due to the caries mechanism; acid deealcification,?? or the 
‘‘eonsolidation of the rod-sheath spaces,’’ or altered matrix described by Bibby 
and Van Huysen‘* and Bibby.’ Fig. 8, a shows for the first time the develop- 
mental origin of these areas. A fuller account will be given elsewhere, but it 
may be observed here that the structures are most probably the unidentifiable 
pits observed on the enamel surface by Scott, Kaplan, and Wyckoff’? who em- 
ployed optical microscopy of metal-shadowed collodion replicas. 

Other places of possible origin are the dentinal projections into the enamel. 
It may be that their presence produces stresses during the calcific changes in 
the enamel matrix. 

The main contents of the crack extension of the hypoplastic lesion shown 
in Fig. 8, c were composed of similar granular material to that within the hypo- 
plastic area and were probably aspirated into the crack. Near the amelodentinal 
junction the lamella was seen as a splitting of some rods and in others a widen- 
ing of the area between them. Here no additional contents were identifiable. 
Some hypoplastic lesions in grooves, especially the tubular form, contain a 
number of capillaries which frequently give rise to a hemorrhage into the lesion. 
In a rare case it was found that red cells had entered the lamellar crack. Serial 
sections showed that this was a true lamellar crack and not an artifact, as 
enamel substances, both granular and globular, were found in other regions, 
and in addition the diagnostic blue marginal line was present in some areas, 
showing that some ‘‘reaction’’ took place prior to obtaining the specimen. The 
red cells themselves may, however, have been sucked into the opening at the 
time of removal of the tooth from the mouth. 

Fig. 9 shows a cross section of a microdissection of a groove defect which 
contained a bifureating tubular hypoplastic defect. Serial sections showed that 
the bifureated tube (B) joined up with the main groove defect (A). The 
tubular area, B, commenced near the amelodentinal junction as a small lamella- 
like blue staining area. At C in Fig. 9 a similar blue staining lamella 
is seen extending from the tubular lesion. At D an extension of the lamella was 
found which was eosinophilic. Fig. 10 shows the lamella at a higher magnifica- 
tion. The margins of both tubular defects, the groove and the first part of the 
lamella, show the same deep basophility. In the middle part of the blue lamella 
the contents were eosinophilic, as was the extension shown at A in Fig. 10. 
The first portion of the blue lamella may be part of the hypoplastic defect 
(see later) but the remainder suggests a crack extension. Higher magnification 
showed that the lower portion of the blue lamella and the whole of the eosino- 
philic extension passed through, between, and around the enamel rods or seg- 
ments, creating a ‘‘splinter’’ effect. The crack extension showed no material 
which could be identified as ‘‘additional.’’ Detailed examination of the tract, 
however, showed small connecting strands not unlike inter-rod bridges but 
which were, in fact, parts of circular structures. 

The next point to be discussed in this part (Figs. 11 and 12) concerns a dis- 
turbance which, though involving inter-rod areas, manifests itself principally 
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; Fig. 9.—Decalcified section of a micro-dissection of a hypoplastic lesion (A) in a groove 
of an unerupted lower third molar. A bifurcating tubular lesion is seen at B from which a 
basophilic (C) and eosinophilic lamella (D) passes to .the amelodentinal junction. Stained 
hrlich’s hematoxylin and eosin. (X111.) JE, Artifact separation; F, immature and partly 
hypoplastic matrix. 








g. 10.—A serial section of Fig. 9 showing the extension of the lamella to the amelodentinal 
junction. At A the tract appears like a split in the matrix. (X640.) 
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as a disturbance of the internal matrix of the enamel rods rather than as a 
more or less well-defined break across them in a similar manner to that shown 
in Fig. 10,.b in Part I. The ease shown to illustrate this is in enamel matrix 
prior to eruption and will also give further evidence regarding five points pre- 
viously discussed. Except for certain aspects to clarify the description of the 
lamella, the hypoplastic lesions themselves will not be considered. 


1. The eosinophilic and basophilic staining variations. 
2. A possible lamellar form of a hypoplastic defect. 
3. Extensions from this. 
4. Demonstration of disturbances highly suggestive of crack origin. 
5. Hypoplastic and hypoealcified lesions associated with lamellar cracks 
but not caused by them. 


Fig. 11 shows a section of a microdissection specimen of a hypoplastie and 
hypoealcified lesion from an impacted lower third molar from a girl aged 16 
years. The clinical condition which necessitated removal of the tooth bears no 
relation to the hypoplastic lesion, since the lesion is common in normally posi- 
tioned teeth. The section is at a short distance from the amelodentinal junction, 


i.e., in a vertical direction. The section shows a hypoplastic defect at A with a 








Fig. 11.—Transverse section of a hypoplastic lesion (A) near the amelodentinal junction 
on the occlusal surface of an unerupted lower third molar. A lamella (B) extends laterally to 
the amelodentinal junction (A.D.). At C a further hypoplastic lesion is seen through which 
the lamella passes. Stained Ehrlich’s hematoxylin and eosin. (X142.) 








lamella (B) extending to the amelodentinal junction. The lamella or lamella-like 
tract in the hypoplastic area is deeply basophilic, and the remainder is eosino- 
philic. Fig. 12, a and b show a higher magnification of the central area from 
some of the serial sections, and demonstrate the opening out of the central lamella 
into a single tubular hypoplastic lesion. (See Fig. 7, b and c.) Bearing in mind 
what has already been discussed, the blue part of the lamella (Fig. 12, a) is most 
probably part of the hypoplastic tube and therefore a defect of matrix formation. 
The illustration also shows the surrounding area of granular non-rod matrix. 
The abnormalities at B and C are strongly suggestive of crack formations oc- 
curring after the matrix was laid down. The fracture loosened the matrix in 
both rod and inter-rod areas. The perfect relationships of the section, and the 
fact that the type of disturbance here is confirmed in a large variety of material, 
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b. 





Fig. 12.—a, A higher magnification of the center part of Fig. 11. (xX642.) A, Hypo- 
> and C, crack extensions; J), granular non-rod matrix. 
b, A few sections away from a. Showing the opening out of the central lesion into a 
ubular hypoplastic defect. Ameloblasts are recognizable at A, and lamella-like hypoplastic 
xtensions are seen at B, C, and D. (X642.) 
c, A higher magnification of one of the serials of the part seen at C in Fig. 11. Besides 
ome disturbance in rod or segment formation, the area is more organic than the surrounding 
rganic matrix. The disturbed granular contents forming the lamella are seen. (X1025.) 
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practically disposed of any question of artifacts. It is certain, however, that 
some of the granular material within the fracture has been lost. The crescent- 
shaped appearance of parts of the crack will again be noticed. Fig. 12, b shows 
the tubular lesion and the small hypoplastic lamella-like extensions, B, C, and D. 

Examination of the eosinophilic staining part of the lamella B in Fig. 11 
shows a rod disturbance of a similar character to that in Fig. 10, b in Part I. 
At C in the same illustration, but hardly visible at the low magnification, is 





Fig. 13.—a, A decalcified transverse section of a proximal surface of an erupted premolar 
showing a lamella “entering’”’ the dentine. Stained hematoxylin and eosin. (X406.) 

b, A section of a dissected layer of enamel tufts showing a central tuft “stalk” (A) enter- 
ing the dentinal surface and giving the illusion of emanating from a dentinal tubule. Stained 
Heidenhain’s hematoxylin. (X325.) 

oe, Showing enamel matrix in a crack in the dentine (A) of a developing deciduous molar. 
Note the crack is across the dentinal tubules. Stained hematoxylin and eosin. (X118.) 8B, 
Ameloblast layer. 


a circular patch of deeper staining matrix. The area is composed of abnormal 
rod formations and matrix substances. Fig. 12, c shows a higher magnification 
of the lamella passing through this area. The important point is that here we 
have an illustration of a matrix defect occurring prior to the formation of the 
lamella. The passage of the lamella through it is probably a coincidence. The 
lamella itself is clearly séen to be a break in the rod outline with disturbance of 
the contents. At various places the two halves of a rod may be distinguished. 
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The illustration also shows a discontinuity in the fractured tract. As the sur- 
rounding matrix in this case was already in a low calcified state, the lamella, in 
vivo, would probably appear as a lower calcified area of enamel rods. This is 
one of the few cases where a lamella is formed by whole segments, but even here 
the mechanism producing it would appear to be similar to that producing the 
other patterns. 

Any consideration of the type and formation of enamel lamellae must take 
into account the occasionally observed ‘‘entrance’’ into the dentine. In the ma- 
jority of cases the organic material is found in a V-shaped area in the dentinal 
surface. The appearances of the V-shaped area are highly suggestive of cracks. 
In most eases the crack is widened and extended by the histologic procedures. 
This is due to differences in the nature of the enamel and dentine when decalei- 
fied; such differences also make it practically impossible to obtain undistorted 
decalcified sections in which the enamel matrix and the dentine remain together 
in their normal relationship, particularly in areas containing lamellae. Con- 
trary to some opinions® there is no doubt that some lamellae do penetrate the 
dentine substance. Where the histologic technique involves separation of the 
enamel and dentine, lamellae are found which extend beyond the amelodentinal 
junction and this extension must have existed in the dentine substance. It is 
not generally known that certain central tuft zones also may enter the dentine 
(Fig. 18, b). The site of ‘‘entranece’’ of both lamellae and enamel tufts fre- 
quently (but not always) shows an alteration in the properties of the dentine. 
In ground sections of unerupted teeth this is sometimes seen as an area of 
greater transparency often to some considerable depth, or with stains such 
as silver nitrate, a greater acceptance of the dye. In decalcified sections an 
inereased staining of the area may be noticed. In erupted teeth bacteria may 
enter the dentine via a lamella and create an illusion of a dentinal extension of 
the lamella (Fig. 13, a). 

The main point of controversy is concerned with the mechanism which 
causes lamellae to project into the dentine. As mentioned previously, the micro- 
scopic appearances suggest a crack mechanism similar to the formation of 
the lamellae themselves. There is little evidence in the literature of enamel sub- 
stanees being found in developing dentine. While no suitable specimen can be 
shown of an actual lamella entering a crack in developing dentine, many cases 
of V-shaped cracks have been found. These are usually empty, the contents 
being lost. Fig. 13, c shows one such lesion in a deciduous molar in which enamel 
substances are clearly visible within a dentinal crack. The crack is seen to be 
across the direction of the dentinal tubules. Fig. 13 6 shows a tuft entering 
the dentine parallel with some of the dentinal tubules and these and other 
instances appear as though it emanates from a widened tubule. This appear- 
anee is an illusion since sections cut parallel to the dentine show such areas to 
be continuous and more suggestive of cracks. However, since abnormal enamel 
substances ean be formed prior to dentine formation or even differentiation of 
the odontoblasts (to be published), the possibility should not be entirely dis- 
missed that such substances may be enveloped by dentine matrix deposited sub- 
sequently. 
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Summary 

1. Lamellae in relation to hypoplastic and hypoealeified lesions are de- 
seribed. It is shown that they present similar characters to lamellae elsewhere. 

2. A lamella-like form of extension of hypoplastic lesions is described which 
may be further extended in the form of a crack. 

3. The sites of origin of some lamellae may be in certain pre-existing ab- 
normalities. 

4. Certain basophilic and eosinophilic staining properties of lamellae are 
discussed. 

5. The entrance of some lamellae into the dentine substance is described. 


(To be continued.) 


(References for Parts I, II, and III are combined and will appear 
at the end of Part III.) 
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Endodontics 


THE ENDODONTIC MANAGEMENT OF MULTIROOTED TEETH 


BERNARD Bere, D.M.D.,* Boston, Mass. 


HE title of this paper might indicate that there is a difference between the 

management of single- and multirooted teeth, but this is not so. This dis- 
cussion is concerned with molar teeth only, since, generally speaking, the 
premolars are comparatively simple to treat. The difficulties are not in the method 
of treatment but rather because of the poor accessibility due to the position 
of multirooted teeth, plus the frequency of root curvatures. It is not intended 
to pass lightly by these two problems, for, as is well known, it is for these rea- 
sons that most dentists are discouraged from treating molar teeth. Even 
those dentists experienced in this type of work do not approach it with 
equanimity. 

The question of diagnosis is extremely important. Since the patient is 
put to considerable expense, it must be predetermined as accurately as is pos- 
sible, that the time and expense will justify this operation. The contraindica- 
tions differ somewhat from those affecting the anterior teeth which do not 
require such time consumption and are therefore less expensive to treat. 
Many patients who object to the removal of a central incisor might, with a 
shrug, agree to the extraction of a molar. We must decide for the patient the 
advisability of retaining a particular tooth and, at the same time, advise hiim 
of the futility of attempting to duplicate nature’s handiwork by artificial 
means. 

The contraindications for the endodontic treatment of molar teeth are: 


a. Advanced periodontal disease. 

b. Inaeeessible canals with evidence of periapical disease. If there is no 
evidence of periapical disease, either radiographically or otherwise, such teeth 
may be prepared and filled as well as is possible and the patient dismissed for 
observation. Radiographs should be taken of such teeth at least every six 
months, and if periapical disease becomes evident, then extraction is indicated. 
Many teeth with poorly filled canals appear to be free of periapical disease. 
This does not condone poor preparation and root canal filling. However, in 
those cases in which it is impossible to complete the operation accurately, and 
in which the molar tooth is of strategie value, the technique may be tried. 

e. Well-defined cysts. Many growths are called cysts which actually are 
not cysts in the real sense of the definition. A cyst has an inner epithelial 
lining, is filled with typical cystie fluid and will not respond to treatment 
through the canal. Therefore, those teeth having such growths about their root- 
ends should be extracted if surgical removal of the cyst is not practical. If it is 
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suspected that a radiolucent area is not cystic, then in all probability it is a 
chronic abscess, which is usually surrounded by a sae of connective tissue. If 
rontgenographically there is a large radiolucent area with an irregular poorly 
defined periphery, in all probability the infection is still in the stage of expan- 
sion and will continue to increase in extent until walled off by the defense 
forces of the body. Such an area may remain as a diffuse area indefinitely 
until either the tooth is treated or extracted. Such teeth may be treated but 
should be examined periodically. 

d. Periapical infection of maxillary teeth where there is little or no bone 
between the apices and the floor of the maxillary sinus. If there is direct 
communication between the maxillary sinus and an infected periapical area, 
there is some danger of introducing pathogenic organisms into the sinus. 
Such teeth should be treated cautiously if it is necessary to retain them. In 
these cases great care should be taken to limit the exploration to the canal 
proper. 


Technique.—Having decided to treat a molar tooth, the rubber dam is 
applied and the field of operation is washed with alcohol and painted with 
iodine or sterilized by any other acceptable method. The tooth is then opened 
in such a manner as to facilitate the insertion of files and reamers and all caries 
is removed. By means of barbed broaches which are dipped in 95 per cent 
phenol before each insertion, the vital or necrotic pulp tissue is removed from 
the canals thereby clearing them for the inserting of the measurement files. 
Root canal files are now sterilized and inserted in each canal, the thickest file 
possible being inserted in each canal, to a depth where it is thought the apex 
of each root is reached. An x-ray film is then taken. Any shortage or pro- 
trusion beyond the apex is corrected and a second radiograph is taken. This 
process is continued until an x-ray film shows all files at their respective apices 
at which time the protrusion of these files from some definite landmark on the 
tooth is measured, preferably the tip of the mesiobuceal cusp. These meas- 
urements are inserted in the patient’s record, the figure in the parentheses rep- 
resenting the length of the measurement file, and would read as follows: 

John Doe 

6/ MB-1F (1”) Ye” M.B.C. (Mesiobuccal Cusp.) 
DB-1F (1”) Yo” M.B.C, 
P: 2F (1”") %4” M.BC. 

The canals are now ready to be prepared for the filling and the reaming 
is usually commenced on the mesiobuceal root. Because of difficulty of access, 
this is the most difficult root to prepare, especially so with a distal occlusal 
opening. 

A reamer one size larger in diameter than the original measurement file is 
selected and measured for length. This length is now compared to the length 
of the measurement file and the difference recorded. If the reamer, which in 
this hypothetical case would be a No. 2 reamer, measures 14, inches in length, 
then, when this instrument has ultimately reached the apex of the mesiobuceal 
root, it should protrude 1 inch from the landmark already selected, since 
the original measurement file measuring 1 inch protrudes 4, inch, there be- 
ing gz inch difference in their lengths. This No. 2 reamer is now dipped in 
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the 95 per cent phenol and inserted into the canal until it meets its own diam- 
eter and then retracted until it is just barely freed from contact with the 
‘anal walls. It is now turned about a one-half revolution to the right and 
uoved toward the apex, these two movements being made simultaneously. 
(he reason for limiting the revolution to one-half of a full turn is to prevent 
the breaking of the reamer in the canal. Krequently, in turning the hub of the 
small sized reamers, the apical or working end may not turn if it is wedged in 
the canal. If this occurs, the uniformity of the spiral thread can be seen to 
be distorted when the instrument is removed. This distortion of the thread 
should be a warning to discard the instrument and to use a new one of the 
same diameter. 

Having made a one-half revolution and forward thrust with the No. 2 
reamer, it is now removed from the canal without turning it in either direction 
in order that it impart a curetting effect on the canal walls. As this reamer 
is removed with a small amount of dentine enmeshed in its thread, there is 
some likelihood that some of the dentine may drop off the reamer and remain 
in the canal. If the reamer is again inserted into the canal, there is great 
danger that this loose debris will be pushed ahead of the reamer and into the 
unreamed apica portion of the canal, thus occluding the lumen and preventing 
further exploration to the apex. To prevent this, each application of No. 2 
reamer should be followed by the original No. 1 measurement file, first dipping 
its working end in phenol. This insertion of the No 1 measurement file accom- 
plishes two purposes: first, it re-establishes contact with the apex, thus keep- 
ing the pathway clear, and, second, the file loosens the debris and so prevents 
it from being tamped or packed down into a dense mass, making further ex- 
ploration of the canal hazardous. The No. 2 reamer is again dipped in the 
phenol solution and the previous steps repeated until this reamer has reached 
the apex of this root. With the No. 2 reamer now placed at the apex of this 
root, repeated half turns are made until the instrument can be turned at will 
without enmeshing the dentine. 

Reamers numbers 3, 4, 5, and 6 are now selected and measured and any dif- 
ferences in their lengths as compared with the control file are recorded as be- 
fore. Each and every step performed with No. 2 reamer is duplicated with each 
of these reamers with one exception. Whereas each application of No. 2 
reamer was followed by the original measurement file, each application of 
No. 3 reamer is followed by No. 2 reamer and No. 4 is followed by No. 3; No. 
> by No. 4; No. 6 by No. 5, ete. The reason for this procedure is that as the 
eanal is widened, the original control file becomes too narrow to contact the 
canal walls, and any debris left on them would be passed by this file whereas 
the previously used reamer would easily contact this debris. If the root is 
curved it may be necessary to stop the reaming with a narrower reamer but 
it should be remembered that the narrower the canal the more difficult it will 
be to fill it. This process should now be repeated in the distobuceal root and 
ilso in the palatal root until both roots are reamed free of demineralized den- 
tine and have been sufficiently widened to facilitate the placing of the filling. 

At this point, the largest or widest reamer to have reached the apex is 
placed in each canal and advanced until the protrusion indicates that it is 
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at the apex. With the three reamers at their respective apices an x-ray is 
taken to verify the measurements (Figs. 1, A, 2, A, and 3, A). It will ocea- 
sionally be found that one, two, or all three reamers are slightly short of the 
apex and, if so, corrections should be made at this time. 

Since most canals taper as they approach the crown, it will frequently be 
necessary to ream the coronal half of the canal and this can be done with 
wider reamers, care being taken to stop the reaming, or flaring as this process 
is called, before any of these have passed very far into the apical portion of 
the canal which has been completed. Each application of these flaring reamers 
is followed to the apex by the last reamer to have been passed to the apex in 
order to remove any debris and to be sure that the pathway to the apex is 
clear. When the canals have been properly prepared they should present 
smooth walls from the crown to the apex so that a reamer or root canal plug- 
ger can be passed to the apex with ease. The proper preparation of the canals 
of a molar will usually require several sittings so that the disposition of this 
tooth between sittings must be considered. 





Fig. 1.—A, Showing final reamers in situ; B, showing canals filled. 


The literature is replete with a large number of drugs or combinations 
of drugs used in the treatment of nonvital teeth. Complaints have repeatedly 
been made that a discharge could not be stopped although the tooth had been 
treated with drugs for as long as a year and in many cases ultimately sacri- 
ficed. Of late there has been a diseard of the older drugs in favor of the anti- 
biotics with favorable reports. If we are to adopt the newer medicaments, we 
must determine by laboratory and clinical experiment what these new drugs 
can do for us that could not be accomplished with the older remedies. 

The treatment of a series of cases was undertaken several years ago, some 
discharging pus, and others free of discharge but all of them showing peri- 
apical necrosis. Some were sealed for twenty-four hours with Chloramine-T 
and filled the next day. The others were filled immediately in the one sitting. 
All were dismissed for observation. Since these cases were handled by stu- 
dents who were attempting their first or second endodontic case, it was deemed 
only fair to present them with a single-rooted tooth for the experiment. The 
results of this and many other similar experiments would seem to indicate 
that any medicament sealed in the canal is of minor importance. 
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Since most cases, especially multirooted teeth, require more time to ecom- 
jlete than is available in one sitting, these are treated in the following man- 
ier: Those teeth from which a vital pulp has been removed and which showed 
10 radiographic evidence of pathology are treated with Black’s 1-2-3 which 


s composed of: 


Oil of cassia +1 part 

Phenol +2 parts 

Oil of Gaultheria +3 parts 
Pig. 2, A. Fig. 2, B. 





Fig. 3, A. Fig. 3, B. 


Fig. 2.—A, Showing final reamers in situ; B, showing canals filled. 

Fig. 3.—A, Showing final reamers in situ; B, showing canals filled (film spoiled by stu- 
ent in processing). 

In all other cases the treatment consists of medication with a saturated 
olution of Chloramine-T in water. With the patient’s head tipped back so 
hat the long axis of the tooth is parallel to the floor, the pulp chamber is 
looded with the remedy and then pumped into the canal with a file and the 
ooth sealed. In order to prevent the sealing agent from entering the canals, 

pellet of cotton previously wet with the remedy is placed at the mouth of 
he canals, before the tooth is sealed. The patient is then dismissed with in- 
truetions to return the next day at which time the rubber dam is placed, the 
ield of operation sterilized, and the sealing agent and cotton previously 
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placed in the tooth are removed. The reaming is continued until all canals 
are properly prepared. The canals are now ready for the filling. 

The next step is to dry the canal, or canals, of the tooth. Although there 
are several ways of doing this, the method of choice is as follows: If the canal 
to be dried has been reamed to the width of a No. 6 reamer, this instrument 
is dipped in the phenol solution to sterilize it, wiped dry, inserted into the 
canal to the apex where it is rotated two or three times, removed, and rubbed 
on a corner of the rubber dam which is on the patient. If there is any mois- 
ture in the apical part of the canal it will show on the rubber dam. The 
reamer is dried, reinserted, and the process repeated until the reamer leaves 
a dry seratch on the dam. Usually by the time the apical portion of the canal 
has been dried the flared or coronal part will have dried by evaporation. This 
may be determined by using the wider reamers as above. 





Fig. 4.—Showing canals filled. 


With the canal now thoroughly dried the filling material is assembled. 
For each canal a section of gutta-percha point is prepared approximately 
%4¢ inch in length and slightly wider than the widest reamer to have reached 
the apex of the canals. Much emphasis must be placed on having this gutta- 
percha cone too wide to be easily pushed through the apex. It must always 
be wider than the reamer. 

The patient’s head is then tipped back as far as possible. This position 
facilitates placing the fluid part of the filling material in the pulp chamber. 
The canal is finally tested once again for dryness as before. If still dry, the 
pulp chamber is filled with a resin-chloroform solution and pumped into each 
eanal by a full-length gutta-percha point which is held in the beaks of the cot- 
ton pliers. The gutta-percha point used for this purpose is then removed and 
discarded, leaving on the canal walls a solution of resin-chloroform and gutta- 
percha which seals the tubules and fills branch canals. All surplus must be 
removed to prevent its being forced through the apex. This is accomplished 
by slowly and carefully inserting the widest reamer to have reached the apex. 
If this instrument is pushed into the canal quickly, there is danger that it will 
force some of the solution through the apex which may produce postoperative 
soreness. However, if this is inadvertently done the soreness will diappear. 

A plugger is then selected which readily passes to the apex of the canal 
to be filled. An ideal size for the width of a No. 6 reamer would be a plugger 
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the size of a Kerr No. 2 straight or No. 8 angle pluggers. The short section 
of gutta-percha cone which has been prepared is either stuck to this plugger 
or is placed in the mouth of the canal and is pushed toward the apex until it 
meets its own diameter. The distance between the apical end of this cone and 
the apex of the root can be determined with a fair degree of accuracy by in- 
serting the No. 6 reamer until it contacts the coronal end of the section of 
cone and noting the increased protrusion of the base of the hub from the pre- 
viously determined landmark. The plugger is slightly heated and quickly 
passed into the canal to the gutta-percha cone which is pushed toward the 
apex with several rapid thrusts. The plugger is quickly removed and slightly 
reheated and again quickly inserted into the canal and the packing repeated. 
This process of packing is continued until it is felt that the gutta-percha cone 
is at the apex. 

It is important to heat the plugger slightly, for if it is heated too much 
it will pass through the gutta-percha cone without moving it ahead. There is 
also the possibility that as the overheated plugger cools the gutta-percha cone 
may stick to the plugger and be removed with it. It is also important to keep 
reheating the plugger in the process of packing so that the gutta-percha will 
remain soft until it is felt that the apex has been reached. 

When it is felt that the apex has been reached, this process is repeated 
in the remaining canals and an x-ray taken to verify the position of the cones. 
If any canals are underfilled, the rapid and repeated heating of the plugger 
and packing is repeated until an x-ray shows the apices to be filled. If re- 
peated attempts to move any one section of cone to the apex fail, then the 
cone may be removed with xylol and a narrower cone, but one wider than the 
canal, is used as before. A little experience with these sections of cones will 
readily make one adept at selecting the correct diameter so that it is rare that 
a cone needs to be removed. On the other hand, as these cones move into the 
narrow canal they must themselves be narrowed to fit the canal and are there- 
fore elongated. If they become so elongated that heated pressure fails to 
reach the apical end of the cone, then part of this cone can be removed mak- 
ing it easier to reach the apical end. When an x-ray shows all the apical ends 
of the canals well filled, the remainder of each canal is filled with similar sec- 
tions of cones making each section narrower than the canal to insure contact 
with the preceding section. A final x-ray is taken to verify the canal filling 
(Figs. 1, B, 2, B, 3, B, and 4), and the patient dismissed with instructions to 
return for checkup in six and twelve months and at least once each year there- 
after. 

Summary 


Having diagnosed a multirooted tooth as one which would respond favora- 
bly to treatment, it is important to measure accurately each root so that these 
roots may be properly prepared to their apices. It is equally important to 
dry the canals and to obliterate all space created by the reaming. Having 
performed these operations, the measure of success will be commensurate with 
the degree of perfection with which these operations have been performed. 
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THE BIOLOGY OF ATTRITION 


Harry SicHER, M.D., D.Sc.,* Cureaco, IL. 


HE biologie significance of attrition in the human dentition is highly eon- 

troversial. Irom the idea that attrition is essential and necessary to the 
funetion of the aging masticatory organs, to the idea that it is a ‘‘wearing out’’ 
of, and a damage to, the masticatory machine, all shades of opinions can be 
found in denta! literature. 

It is, of course, obvious that a purely mechanistic analysis will never lead 
to an understanding of biologie principles. To arrive at such an understanding 
of living things and living parts and organs the broadest possible approach is 
the only promising approach. Since man is anatomically and physiologically 
an animal, more specifically a mammalian animal, human dental attrition should 
be analyzed in the light of its significance in man’s relatives. 

Two questions have to be asked. First, does wear of teeth possibly have 
a positive function, that is, crudely formulated, does nature sacrifice tooth 
substance to achieve an increase in functional potentiality? Second, is the 
wear of teeth accompanied or followed by adaptive, reparative, regenerative 
changes so as to nullify, if possible, or at least to minimize, the consequences 
of a loss of dental tissues? 

It has been known for a long time that the teeth of certain mammals, 
notably herbivores, are poorly adapted to their grinding function when they 
erupt. The smooth, rounded cusps of the premolars and molars of a calf or 
a horse have to be eliminated until a plane surface beset with enamel ridges 
ean function like a millstone. All the complicated foldings of the enamel, the 
filling of grooves and pits with cementum can accomplish the creation of a 
highly effective grinding surface by the uneven hardness of the three dental 
tissues only after an indispensable premise, attrition. 

Only in one case has nature anticipated loss of enamel by attrition, 
namely, in the rat. Here the tips of the molar cusps show regular defects in 
the enamel covering, surely an adaptation to attrition in the shape of heredi- 
tary localized enamel aplasias. 

In some mammals the development and the maintenance of an occlusal 
pattern depend entirely on attrition and on the different resistance of dental 
tissues to attrition. An excellent example is the extinct giant sloth, the Mega- 
therium. Its molars are enamelless, continuously growing, prismatic teeth 
with two sharp transverse ridges, separated by a deep, sharply cut valley. 
— before the Ninth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, -Calif., Oct. 28, 1952. 

*Professor of Anatomy, Histology, and Research, Loyola University, Dental School, 
Chicago College of Dental Surgery, Chicago, III. 
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The dental tissues, enamel being absent, are three: a rather thin layer of 
tubular, compact dentine, inside of which soft vascular dentine or vasodentine 
is deposited to a considerable thickness, while the compact dentine is covered 
on the outside by an equally thick mantle of cementum (Fig. 1). In the proe- 
ess of attrition the thin layer of hard dentine forms the sharp ridges, whose 
slopes consist of the almost equally soft cementum and vasodentine. 
Another example is the well-known chisel-shaped rodent incisor. 


Here 
again it is attrition that ‘‘sharpens’’ the incisors and keeps them ‘ 


‘sharpened.”’ 
But in rodents a much more interesting and significant functional adaptation 
has been uncovered. 
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Fig. 1.—A mesiodistal section of the upper jaw and five teeth of Megatherium cuvieri. a, 
Cementum; b, vasodentine; c, pulp cavity. The thin layer between cementum and vasodentine 
is compact, hard, regular dentine. (After Owen.) 


In bats, that carry their suckling young during their flights, the teeth of 
the deciduous series are adapted to help the young to hold fast to the mother’s 
fur (Fig. 2). These teeth, wholly different from the sectional teeth of the adult 
insectivore, are sharp and often two-pronged hooklets, curved lingually. Some 
of the wood rats in North America and East Africa have been observed to 
drag their suckling young along when they are disturbed, the young holding 
fast to teats of the mother, so fast indeed that they cannot be disengaged 
without skinning the mother’s mammary glands. 
use their incisors as clamps. 





Of course, these animals 
But the incisors of a rat do not have deciduous 
Here the erupting incisor is shaped to perform this function. Its 
tip is bilobed or deeply grooved and conspicuously bent lingually. Thus its 


precursors. 
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incisal part has not the slightest similarity to the chisel shape of the adult 
tooth (Figs. 3 and 4). It is attrition that eliminates the clamping portion of 
the young tooth and changes it into the cutting chisel of the adult. Attrition 
in these animals is a substitute for the replacement of teeth in bats. 

These examples unequivocally answer the first question raised: Attrition 
is not just loss of tooth substance, but is in many animals a functionally im- 
portant, often indispensable stage in the development of the masticatory 
organs. 





Fig. 2.—Deciduous dentition of a bat. (After Tauber from Weber.) 


Does nature compensate for the inevitable loss of tooth substance by at- 
trition? This compensation is not only obvious but also complete in con- 
tinuously growing teeth, as, for instance, the rat incisor. But what about 
teeth with limited growth, where the compensation is by the very nature of 
the teeth incomplete? We must not forget that even in such teeth as the 
human teeth growth, though limited in rate, never stops. The continued and 
continuous growth of the cementum, and its accentuated increment around 
the root ends, is a well-known fact. And, as in the case of the rat incisor, 
dental growth is indivisibly linked with eruption, the latter being the visible 
effect of the former. Furthermore, one must not overlook the fact that attri- 
tion in man is at the same time occlusal and proximal wear. As a matter of 
fact the latter is much more regular than the former. And it is again by mi- 
nute movements, the well-known mesial drift, that proximal wear is compen- 
sated, that, in other words, the teeth keep their ranks tighly closed despite the 
shortening of their mesiodistal diameter. This movement also is the effect of 
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lifferential growth, thus also dependent on the continuous apposition of ce- 
mentum. Continuous vertical eruption and mesial drift entail, however, also 
crowth changes of the alveolar bone. 
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Fig. 3.—Front and lateral views of the incisors of an East African wood rat. a, b, e, and f, 
from a young animal; c, d, g, and h, from an adult animal. (After B. Lawrence.) 
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Fig. 4.—Front and lateral views of the incisors of a Northwest American wood rat. a, b, e, 
and f, from a young animal; c, d, g, and h, from an adult animal. (After B. Lawrence.) 
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It is immaterial whether one accepts the theory of differential growth as 
cause of the eruptive movements of teeth; the fact remains that these two 
phenomena are always correlated and that together they keep the teeth in har- 
mony to eaeh other and to jaws and their musculature. In the face of this evi- 
dence of finest adjustments to, and compensation for, attrition, it seems ineon- 
ceivable how one could identify wear of teeth with the ‘‘wearing out’’ of a 
machine. Ilere, then is the answer to our second question posed in the intro- 
ductory remarks. The answer again suggests a biologic as against a mecha- 
nistie evaluation of attrition. 

The unquestionable fact that growth of the cementum and alveolar bone 
is inseparably linked to the vertical and horizontal movements of a tooth 
brings into focus another question, namely, that of the significance of these 
growth changes. Are they necessary only to cause the movements of the 
teeth, without having an important bearing on the functional integrity of the 
tooth, or do they serve also to maintain undiminished ‘*‘vitality’’ of the dental 
organ? 

In greater detail the changes of tooth and supporting tissues can be sum- 
marized as follows: There is, under ideal conditions, constant and even wear 
on the occlusal surfaces and incisal edges, and also at the contact areas, com- 
pensated by continuous vertical eruption and mesial drift. The cementum 
of the root grows continuously by slow apposition on the lateral surfaces, ac- 
centuated apposition at the apical ends and at bifurcations. The cementum, 
therefore, is always covered by a thin layer of unealcified cementoid tissue 
and a layer of cementoblasts. The alveolar bone undergoes constant apposi- 
tion at the alveolar fundus, the distal surface of the socket, and at the alveo- 
lar crest. Again, these areas are covered by a layer of unealcified osteoid tis- 
sue and a layer of osteoblasts. The mesial wall of the alveo!us undergoes, gen- 
erally speaking, resorption, but always shows patches of reparative apposi- 
tion. The principal fibers of the periodontal membrane have, again it has to 
be stressed, ‘‘under ideal conditions,’’ a rather short life span; not, as was 
formerly believed, because of specially great wear and tear of the support- 
ing dental structures, but because of the constant shift in relations between 
bone and tooth. While the functioning tooth continues to erupt and to drift 
mesially, the principal fibers lose their functional arrangement and new fibers 
have to be built into cementum on one side, bone on the other. Recent find- 
ings of a surprisingly great number of mitoses in the periodontal membrane 
as compared with other ligaments give evidence of the continuous rebuilding 
and rearrangement of the periodontal fibers. 

At the same time passive eruption, that is, the slowly progressing down- 
growth of the epithelial attachment and exposure of the crown, takes place. 

It is quite obvious that all the changes just described are closely corre- 
lated to, are indeed the cause or consequence of, the movements of a fune- 
tioning tooth. 

On the other hand it should be remembered that most of the tissues of our 
body have a limited life span and have to undergo regeneration after a shorter 
or longer period of time. If this regeneration is retarded or inhibited, as, for 
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instance, in old age, atrophy and/or degeneration ensues, or, to use everyday 
language, the vitality of organs and the individual declines. In applying 
those thoughts to the two most important of the dental supporting tissues, 
namely, bone and cementum, we are confronted with a eardinal difference in 


their behavior. Though cementum is, in principle, a somewhat modified bone, 
One of the elemen- 
tary facts of bone biology is the constant and balanced occurrence of bone 


se , 


it behaves differently, especially in its ‘‘ regeneration.’ 
destruction or resorption and formation of new bone. Bone tissue is in con- 
stant flux everywhere in our body (with the exception of the otic capsule). 
ihe removal of overaged bone tissue and its replacement by young, ‘‘vital”’ 
hone is the mechanism of this tissue’s regeneration. 

No such alternation of resorption and rebuilding can be observed in the 
cementum. Instead, there is unequivocal evidence for continuous cementum 
growth, by apposition of layer by layer of new cementum upon the old. The 
reasons for this peculiar behavior of an otherwise bonelike tissue are several. 
It has to be stressed first that the constant apposition of cementum fulfills, 
teleologically speaking, the same purpose as the regenerative replacement of 
old bone tissue by new bone, namely, to maintain the all-important surface 
layers of the cementum ‘‘young’’ and ‘‘vital.’’ Second, the intactness of, 
and the constant growth at, the cemental surface is the means, again teleo- 
logically expressed, by which the cementum and thus the root is protected 
from resorption during the movements of the tooth. These movements, the 
manifestations of differential growth, entail pressure differentials that stim- 
ulate osteoclastic resorption of bone, for instance, at the mesial surface of the 
socket; the same pressure, however, must not cause cementum resorption if 
the integrity of the dentition is to be preserved. Only the constant growth of 
the cementum ean give this protection because of the constant presence of a 
layer of unealcified cementoid tissue at the growing surface. It is a well- 
recognized fact that cementoid tissue, the unealcified prophase of cementum, 
is, like osteoid tissue and predentine (dentinoid tissue), highly resistant to 
resorption. Thus the continuous apposition of cementum is protective as well 
as regenerative. At the same time it allows the embedding of new principal 
fibers of the periodontal membrane during its necessary reorganization. 

Altogether one can state that continued cemental growth is indispensable 
for the integrity of dental function. 

The next question is one of spatial relations. Ilow can cementum growth 
proceed in the narrow confinement of the tooth socket? Since an encroach- 
ment upon periodontal membrane and alveolar bone is impossible, the only 
way cementum ¢an maintain its growth is by continuous movement of the 
tooth. Vertieal eruption provides in itself the necessary space, sinee the 
tooth moves into the wider cervical parts of its socket. Mesial drift is of con- 
siderable, but secondary, importance. A quantitative adjustment of the ap- 
positional and resorptional changes of the alveolar bone that oceur during 
mesial drift ean provide space for the growing root, even if vertical eruption 
is reduced or entirely inhibited. But in this case a gradual narrowing of the 
interdental septa is an unavoidable consequence. 
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The recognition of these facts leads to the establishment of a chain of 
events. The essential and indipensable continuous growth of the cementum is 
possible only if the adaptive movements of the tooth, vertical eruption and 
mesial drift, occur uninhibited. These movements in turn are entirely de- 
pendent on a normal mode and tempo of attrition. We are made aware of the 
vital role that occlusal as well as approxima! attrition plays in the maintenance 
of dental health. 

If we must consider attrition a normal and highly important factor in 
the life of the human dentition, we must not forget that only few peoples and 
few individuals of most countries show a normal type of attrition. The ma- 
jority of the population of the civilized world suffers from a lack or an ab- 
normal pattern of wear of the teeth. The often claimed deterioration of the 
human dentition by the degenerative influence of civilization or ‘‘self-domesti- 
cation’’ seems to have its true reason in the breakdown of the delicately corre- 
lated and balanced changes in the functioning tooth, changes in which attri- 
tion plays a dominant role. 














TRACER STUDIES OF INTACT AND CARIOUS ENAMEL 


WiLuiAmM Warp WatnwriGnt, D.D.S., M.S., Cutcago, ILL. 


ly EXAMINATION of the process of dental caries with the aid of radio- 
active tracers is a goal toward which much current work is being di- 
ected. There have been hints that processes take place far beyond the area 
n which the eye sees carious changes in the tooth..> An example of one 
if these is seen in the tooth of Fig. 1. This is a section through the cervical 
portion of the crown of an upper left central incisor; it shows caries on both 
proximal surfaces. It happened that this tooth required extraction and that 
the patient from whom it was obtained was being treated with radioactive 
iodine for malignant disease of the thyroid gland. Seventeen hours before 
the extraction 25 millicuries of radioiodine were administered by mouth. A 
tooth section (Fig. 1, B) was pressed against dental x-ray film and an ex- 
posure resulted as shown in Fig. 1, A. The dark areas in A show the distri- 
bution of radioactive iodine in the tooth section, B. It is to be noted that on 
the lingual there is a high surface uptake of iodine and on the proximal sur- 
faces the carious areas are heavily penetrated. Iodine has penetrated to the 
pulp. In many areas the iodine has penetrated diffusely through intact 
enamel. 

Thus it is seen that within seventeen hours the iodine permeated beyond 
the damaged tooth structure and the area of iodine uptake is much larger 
than the lesions themselves. This is somewhat different in this respect from 
the changes deseribed by Engel? in that the penetration goes far beyond the 
area of caries. As has been mentioned® different substances with different 
chemical properties will penetrate to different depths in the tooth. In this 
case we are dealing with iodine which quite apparently behaves differently 
from silver nitrate for example. Whether or not this is a property of the 
process of dental caries or whether the caries process has merely damaged the 
surface structure and opened a port of entry to materials other than those in- 
volved in the earies process is not known. It is interesting to note that not 
only does the caries process make this possible but also there are evidently 
ireas in the intact enamel where the iodine penetrates, presumably from the 
surface, as we can see high concentrations in several areas of the dentine at 
the dentoenamel junction. That this is not a property of the living tooth 
lone ean be seen in Fig. 2 where a radioautograph (A) is shown from a 
rround section (B) which was cut through a freshly extracted upper right 
entral incisor. The tooth had been suspended for forty-six hours in a solu- 
ion eontaining radioactive iodine. Here again there is a high uptake of 
\dine in: (a) areas of superficial caries, (b) at the enamel surface, and (c) 

diffuse penetration through the enamel with accumulations at the dento- 
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enamel junction. Penetration of the teeth of the type shown in the iodine 
‘adioautographs is also believed to be different from that shown by Frisbie, 
Nuckolls, and Saunders,* who were able to demonstrate microsecopi¢ caries 
beneath otherwise intact enamel surfaces. Certainly the penetration observed 
by Bartelstone' is different. Ile was able to demonstrate the penetration of 
iodine from the tooth surface through intact enamel, into the pulp chamber 


Fig. 1, <A. Fig. 2, A. 


Fig. 1, B. Fig. 2, B. 


Fig. 1.—Radioautograph (A) of ground section (B) cut through the cervical portion of 
the crown of an upper left central incisor extracted seventeen hours after administration of 25 
millicuries of radioactive iodine to a 43-year-old man. Equivalent exposure time,’ 3.6 days. 
(RA 132, Neg. 53; Sect. 40, Neg. 166.) 

Fig. 2.—Radioautograph (A) of ground section (B) cut through the cervical portion of 
the crown of a freshly extracted upper right central incisor from a 47-year-old man. The 
tooth was suspended forty-six hours in a solution containing 16 microcuries per milliliter of 
radioactive iodine as sodium iodide buffered to pH7 with sodium bicarbonate. Equivalent ex- 
posure time, 6.7 days. (RA 480, Neg. 333; Sect. 402, Neg. 632.) 


and uptake in the thyroid gland, all within a period of one and one-half to 
two hours. Sognnaes and Shaw,’ on the other hand, have been able to control 
the uptake of radioactive phosphate into the enamel of an injected animal by 
covering or isolating the enamel surface. Likewise they were able to prevent 
nearly completely the penetration of P** into the dentine by removal of the 
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ulp. Although these reports are contradictory in some respects it is entirely 
wossible that the differences will be resolved on the basis of differences in 
hemical behavior of the materials used as tracers. 

There have been numerous references to the influence of sucrose upon 
netabolic exchange in the teeth, merely on the basis of the effect of its osmotic 
ressure. Sognnaes and Shaw® were able to inhibit the penetration of radio- 
active phosphate from the surface of the enamel by placing it in a 20 per 
ent suerose solution. 

In view of these findings it is even more evident now than it was in 1949 
as Leicester* stated that: ‘‘. .. the process of caries is very complex, involv- 
ing the interplay and interaction of a great many different factors, no one 
if which alone can be considered the cause of caries, yet any one of which 
nay be decisive in the progress or prevention of the condition.”’ 
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THE PENETRATION OF DENTAL ROOT STRUCTURES 
BY RADIOACTIVE TRACERS 


WILLIAM Warp Watnwaicut, D.D.S., M.S., Cuicago, IL. 


ONTRARY to the experience with dyes,’ passage of radioactive substances 

from the surface of the tooth root to the pulp chamber has been noted 
in several studies. Thus far this has been observed with radioactive caleium 
chloride,’ C'*-labeled urea,’ and radioiodine.’:* The repeated observation of 
penetration of human cementum makes it necessary to re-examine the results 
obtained with radioactive tracers and to explore their implications. 

An example of in vivo penetration of the root by radioiodine .is shown 
in the radioautograph of Fig. 1, A where the dark areas indicate iodine pene- 
tration. At the exposed cervical portion of the root of this lower incisor 
there is indication of chemical transport of radioactive iodine from the sur- 
face through to the pulp chamber in a broad band from both the mesial and 
distal surfaces. The photomicrograph of the ground section (Fig. 1, B) shows 
some caries on the distal surface but not on the mesial surface. The distal 
surface shows the greatest uptake of radioactive iodine. The heavy uptake of 
iodine in the incisal dentine is due to exposure of the incisal dentine by wear 
in another plane in the tooth. In this case the iodine had been administered 
to the patient fifteen days before the tooth was extracted. Other teeth from 
the same patient which were extracted seventeen hours after the administra- 
tion of the iodine showed the same type of penetration. One of these, an 
upper left central incisor, is shown in Fig. 2. The root sections of Fig. 2, B 
and D are from the tooth whose crown section was shown in a previous report 
(Ref. 9, Fig. 1). The radioautographs (Fig. 2, A and C) show marked pene- 
tration from the lingual surface of the root to the pulp chamber. It is inter- 
esting to note that the area of penetration varies as one proceeds down the 
root. For example, in Fig. 2, A there is an open portion around which the 
iodine has passed, near the lingual surface of this section through the gingival 
portion of the root. In Fig. 2, C the plane of section is through the middle of 
the root and the open portion has been filled, in the radioautographie exposure, 
also the area penetrated is narrower. There is a heavy surface uptake on the 
cementum. 

The tooth in Fig. 3 is a freshly extracted upper right central incisor 
which had been suspended in a solution of radioactive iodine for forty-six 
hours. The description of iodine localization in the crown of this tooth has 
been reported (Ref. 9, Fig. 2). Again, sections B and D are through the 
gingival and middle thirds of the root. The uptake of iodine is quite heavy 
on the surface and only a few areas of deep penetration are seen. There is, 
however, one area of heavy localization of intact dentine to be seen in the 


radioautograph of Fig. 3, A. 
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So much of our thinking and currently accepted theory about the perme- 
ability of teeth has to do with our feeling about their softness or hardness. 
The enamel, for example, is thought of as being hard and impermeable, and 
relatively speaking this is certainly true. Just because the cementum is rela- 
tively soft, however, does not account for its permeability nor does it explain 
the deep penetration observed in exposed areas of cementum and dentine. 
The question arises as to what kind of change has taken place in the exposed 
cementum. Cahn* in 1926 and Bass? in 1951 have both reported unusual 
characteristics to be observed in areas of exposed cementum. Riffle* points 
out certain changes in exposed cervical areas of the root which involve the 
hardness or softness of the exposed cementum and dentine. 

Although the uptake of radioactive materials is greater in areas of ex- 
posed cementum than in unexposed portions of the root, there has also been 
a frequent finding of easy penetration through the covered intact enamel. 
This is all the more interesting because dyes have not been found to pene- 
trate adult human cementum. Stones® summarized the early experiments with 
dyes and noted that it is only in the cementum of young dogs that the pene- 
tration is observed. This led him to conclude that the cementum is imperme- 
able to lymph; and, further, that there are no channels along which micro- 
organisms may penetrate the acellular cementum in contrast to the tubules 
of the dentine and the channels in the cellular cementum in the apical portion 
of the root. It is not yet clear how far these concepts must be revised in the 
light of the findings with radioactive tracers; however, in this respect cemen- 
tum resembles enamel in that it is permeable to some substances and not to 


certain others. 

A consideration of the relations of these new-found properties of cemen- 
tum to its functions is highly intriguing. Radioactive antibiotics and other 
medicaments are now available’®; in the radioactive form their ability to pass 
through the cementum can be traced and pictured. Perhaps it will even be 
possible by the techniques of biosynthesis to label the toxic products of micro- 
organisms and with these to lay the specter of ‘‘pus-soaked cementum’’ or 
even to obtain information on the absorption of toxic products from the 


paradental pocket. 
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THE FUTURE OF DENTAL RADIOBIOLOGY 
WiLtuiam Warp Wainwricut, D.D.S., M.S., Cuicaco, IL. 


OW will the dentist of the future use radioactive materials? Answers to 
this question are presented in Table I, which is divided into two vertical 
parts. The clinical or direct uses are those which are applied directly to the 
patient (columns 2 and 3). The experimental or indirect uses are those which 
will ultimately benefit the patient through the improvement of dental ma- 
terials (column 4), the achievement of new understandings of biological proe- 
esses (column 5) and oral diseases and their treatment (column 6). 

Clinical applications at present are primarily to be found in the field of 
medicine. For example, in column 2 radioiodine in small tracer doses is 
noted as a direct means of measuring the activity of the thyroid gland. An- 
other major use (column 3) is to destroy unwanted tissue by the radiation 
released from large (therapeutic) doses of radioisotopes. In each of these 
types of applications (first row) there are several natural and several arti- 
ficial radioisotopes (second row) which are in clinical use. There are also 
certain compounds which have been labeled with radioisotopes (third row) 
and which are useful for special purposes such as the treatment of tumors 
in particular organs. When there are rapidly spreading tumors in the peri- 
toneal cavity, for example, radioactive gold in the colloidal form ean be in- 
jected into the peritoneal cavity. In this form gold tends to coat the surfaces 
of the cavity and, although it must stay in the peritoneum, it will deliver its 
radioactivity rather quickly, since it has a half life of 2.7 days, and revert to 
an innocuous state. In fact radioactive gold has many advantages over the 
long-lived natural radioisotope, radium, and its short-lived daughter element, 
radon, which is a gas. 

The most promising dental applications are undoubtedly in the field of 
dental materials (column 4). The heavy metals, which are so important to 
dentistry, are the easiest of all the elements to make radioactive. In most 
instances metals can be bombarded directly and made radioactive in a form 
ready for use. This is quite different from the light elements which are often 
very difficult to prepare, difficult to concentrate, and require chemical syn- 
thesis to put them into a compound suitable for use. Twenty-three elements 
found in denture bases, filling materials, and cements are listed. Even com- 
ponents of investments and fluxes are readily obtainable in the radioactive 
form. 

What is so magical about radioactive metals and how would they be 
used? If we want to determine whether the mercury in an amalgam filling 
stays put after we place it, this is relatively simple to do in an experimental 
animal, or for some purposes even in an extracted tooth, by using radioactive 
mereury. In the radioactive form mercury can be traced and its penetration 
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toward the pulp or the exterior determined in relation to the structures 
through which it passes. By determining whether the mercury moves about 
and where it goes we can proceed to the development of methods of con- 
trolling it. For the most part we are in the dark about the processes which 
contribute to the maintenance or failure of restorations in the mouth. 

Countless biological processes such as growth, nutrition, and anesthesia 
(column 5) and oral diseases (column 6) are open for investigation with 
radioisotope-labeled compounds. The radiochemist and radiobiologist have 
produced by the score radioactive vitamins, hormones, proteins, carbohy- 
drates, fats, anesthetics, and antibiotics. Note how many of the compounds 
listed in the table utilize C'* as the radioactive label. This is an example of 
an isotope which is difficult of preparation and separation, and then it must 
be incorporated by chemical synthesis into an appropriate molecule. The 
obstacles are very much greater than when preparing a radioactive metal. 

The use of radioactive materials requires (fourth.row) specially trained 
personnel, specialized equipment and handling. Fortunately the training is 
easily acquired and methods for dental radiobiology have been developed. 
Much fundamental information is analyzed for dental use in the Atomic 
Energy Issues of The New York Journal of Dentistry.’ 

The synthesis of a radioactive compound for a particular investigation 
may involve considerable expense. The investigator is fortunate if the com- 
pound is available in a suitable form. The principal sources of isotope- 
labeled compounds are: The Isotopes Division of the United States Atomic 
Energy Commission, university laboratories and commercial firms.* A _ file 
of available compounds is maintained at Oak Ridge, Tenn., by the Isotopes 
Division of the USAEC and eurrent information is published by the Division 
in a periodical, [sotopics.® 

With such magnificent prospects for the future, dentists may feel that 
they are doing their utmost to aid the advancement of dental science by at- 
tending the annual meetings of a state society, the national society, and a 
seminar. The number of dentists who attend three major meetings a year is 
indeed small, but even that is not enough attention to dentistry’s problems to 
insure adequate progress in the future. As it is now the progress of dental 
science depends more on the progress of medicine and biology than it does 
upon the efforts of dentists. 

What can dentists in practice do to aid the progress of dental science? 
One of the most significant steps has been the establishment of the Seminars 
of Dental Medicine which have grown from their beginnings in this very 
group until now seminars are held in every section of the country. A more 
advanced step is the announcement of a monthly service by this Seminar 
which will provide the members with a continuous source of new informa- 
tion. There is more involved in this than another subscription to a dental 
research journal. This service gives a dental science service to the dental prac- 
titioner. This is a most effective way to show the dentist his dependence 
upon dental science and its need for his interest and encouragement. 

Many dentists do not see the necessity for dental research. They do not 
understand why research stands first in the program of the American Dental 
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\ssociation. They say, ‘‘Never mind the research, I don’t need that. Ii you 
have a new amalgam, don’t bother me with its hardness, shrinkage, etc., ete. 
Just give it to me. I’ll try it a few times and will soon tell you if it works! 
[f you have a new local anesthetic solution, just give it to me and I’ll soon 
let you know if it works but don’t bother me with its pH, composition, 
toxicity, keeping qualities, ete.’’ 

A moment’s reflection enables the discerning dentist to realize that if it 
were not for the research worker and the dental scientist, the new amalgam 
alloy or the new local anesthetic would not have been created in the first place. 
The development of a new product involves considerable research, much of 
it of a fundamental type far removed from the dental office. The discerning 
dentist knows, too, what great benefits come from an intimate knowledge of 
the problems of dental practice on the part of the dental scientist. 

Much is not obvious to surface inspection. Just as bacteria which may 
contaminate a loeal anesthetic solution must be sought with the aid of the 
mieroseope and cultures before a batch can be declared safe for distribution, 
much of the success of a new product, such as a filling material, can be pre- 
dieted on the basis of the dental scientist’s physical and chemical tests. Yet, 
a new discovery cannot be accepted on the basis of laboratory evidence alone. 
Research is not for dental scientists alone. The dentist in practice and the 
dentist in science must team up in order to have dental science that has 
meaning. 

Where is new dental information to come from? Dental research is not 
something on tap like a book or eneyclopedia that you ean pull down off the 
shelf and in it find all the answers to your questions. Dental research is a liv- 
ing thing; it must be nurtured and constantly renewed; it is living people. 
Just as the practicing dentist wants to feel that his work warrants praise, the 
research worker continually needs attention and encouragement. In order to 
have dental scientists, dentists must see to it that there is sufficient monetary 
inducement to attract some of our finest young dentists into research. Dentis- 
try must also see that there is a future for the research worker, something for 
him to look forward to. 

The hard-headed, ecaleulating businessman reads the ‘‘Industrial Re- 
search Newsletter’’ of the Armour Research Foundation, Illinois Institute of 
Technology.2. The four-page issue of November, 1951, starts out: Labora- 
tory lights burn late as researchers across the nation face problems. . . in in- 
dustry, in government, and in universities’’; a few of the headings as one reads 
down the page are: ‘‘What ... industrial executives want from research work- 
ers . . .’’; ‘‘Graduate education essential to research . . .”’; ‘Microscope for 
studying and photographing radioactive materials . . .’’; ‘‘Faster drill designed 
‘or plastic materials . . .’’; ‘‘New chrome carbide . . .’’; ‘‘. . . research does 
lot progress on a dollar basis .. .’’; ‘‘. . . negative research findings often .. . 
ypen up new fields . . .’’; ‘‘New directory of . . . Scientific Apparatus Makers 
.’; “New $2,000,000 research building of Ames laboratory, . . . Iowa State 
lege .. . Institute for Atomic Research . . .’’; ‘‘ New 80-acre research center 
Tulsa, Okla... .’’; ‘‘Three Engineering Staff buildings, opened at . . .813 
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acre technical center . . .’’; ‘‘Case histories of services by independent labora- 
tories ...”’ 

The first Industrial Research Newsletter that I saw was being read by 
the passenger next to me on a plane trip. He was the sales executive of a rug 
manufacturer. Ilis comment: ‘‘Research is one of the most essential activi- 
ties in our industry. I am a salesman not a researchman, but I find it impos- 
sible to do business unless I keep up to date on technical advances.’’ 

All too frequently the approach of the dental practitioner to the dental 
scientist is something like this: ‘‘Here is a good problem; you’re the research 
man; you investigate it.’’ The attitude often implied by the practitioner is 
that there is such a thing as a ‘‘research man,’’ a person who stands apart 
from dentistry and is hardly to be trusted with a patient. Very early in one’s 
dental experience one learns that an exodontist is not a specialist of such nar- 
row vision that he knows only about the movements involved in the extraction 
of teeth. One learns that an exodontist is more than an extractionist; of 
necessity he is also an expert dentist, diagnostician, pathologist, anatomist, 
ete. In like manner there will be a dental science if the dental scientist is an 
expert dentist, diagnostician, pathologist, anatomist, ete. 

Many dentists do not see anything in dentistry beyond the successful con- 
duct of a dental practice. Others desire to do something to advance their 
profession. They lend a hand in the activities of their district dental society. 
They attend meetings and refresher courses in order to learn new techniques 
and biological principles. Some decide to undertake graduate study. In 
very rare instances a dentist will decide to make a thorough investigation of 
a dental problem. Some of these have a free-lance approach to research, some 
combine teaching with research. 

To some it may seem that research and the preparation for it follow a road 
that leads away from dentistry. On the contrary, just as a problem starts 
at the dental chair and is then taken to the research laboratory, the results of 
investigation must go back to the clinician for verification. The road to research 
is an ever-returning one that leads to dentistry and dental service. In fact 
it is the future of dentistry and dental service. 
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Psychosomatic Diseases 


PRACTICAL ASPECTS OF PSYCHOSOMATIC DENTISTRY 


JOHN PAuL JARABAK, D.D.S.,* BarnsripGe, Mp. 


Fes wrmarousansy and the fear of pain associated with the dental operation 
have done more to lower the percentage of dental treatment than any other 
one factor. With the advent of local and general chemical anesthetic agents, 
progress has been made to eliminate to a large degree in many patients the en- 
counter of the dental operation. However, additional adjuncts are needed to 
support those patients who still maintain that the discomforts of dental. opera- 
tions are present, even with the chemical anesthetic agents. 

Whether those discomforts are due to the inadequacy of the anesthetic, by 
the lack of proper solution potential or the inaptitude of the anesthetist, or 
whether they are psychogenic factors, they still have to be met daily in the 
dental operator’s practice. It is with that thought in mind that it would 
benefit both the patient and the operator if all known and accepted available 
methods were on the shelf for his use and advantage. 

Countless papers and hours of work have purported to us the value of 
chemical agents as local and general anesthetics, for the successful use in the 
relief of anxiety, fear, pain, and apprehension. Other chemicals have demon- 
strated their effective preoperative value and postoperative success in reducing, 
and many times eliminating, those more mental habits that are associated with 
the thought and treatment of a dental operation. To those we must add the 
psychie adjunct of psychosomatic sleep. 

In psychosomatic dentistry, or “hypnosis in dentistry,” there is afforded 
to the dental profession, both military and civilian, an additional advantage 
for the suecess of dental operations in comfort. In allaying the elements of 
anxiety, fear, pain, and apprehension, there is an advantage which in its own 
procedures supports the suecess and comforts of a pleasant dental experience. 
We have relaxation which relieves anxiety ; sleep that reduces fear; anesthesia 
which eliminates pain, and posthypnotie suggestion which counteracts appre- 
hension. With hypnodontices, we have upon the shelf an adjunct which in its 
own very nature is an advantage that will confront those very basic psychic 
elements that have made dental treatments an ordeal with gross neglect to 
many. 

Those who have experienced psychic trauma by early dental experiences 
have to be retrained to accept dental treatment as a necessary phase in their 
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lives. Also, those who attend to their dental care grudgingly can be taught 
that they too will enjoy a former drudge with comfort and relaxation. Then 
to the third group, those who are to experience their first dental operation, 
regardless of precious dental coaching received, they should be exposed to all 
the factors available whereby they will have only pleasant thoughts and 
memories of their dental experience. There are no short cuts in the psychic 
training for dental patients. The factors which will train patients to enjoy 
dental treatment in comfort, relaxation, anesthesia, sleep, and amnesia are to 
be utilized so that treatment will no longer bear the brunt of being as one 
with anxiety, fear, pain, and apprehension. The training rests only within the 
scope of the dental operator, and his ability to apply those adjuncts which are 
available for his use. 

Into one of the three categories mentioned will fall all servicemen who re- 
quire dental attention. Therefore, it is for us to determine how we are to out- 
line the treatment for the service patient. It is for us to use judgment and care 
to leave our patients with psychic thoughts and memories of only comfort, 
pleasantness, and a desire to return for further treatment. 

Predominantly, nearly all servicemen will be able to continue their dental 
treatment by the normal means of just plain oral assurance, by the application 
of preoperative sedatives, and by the use of local and general anesthetics. Yet, 
after these have been applied some will need the additional psychic support in 
knowing that their dental treatment will be done in comfort. However, for 
those who cannot be classified into this group and who still need necessary 
attention, it behooves the operator to know and to understand what the anguish 
of the patient may be, and what satisfactory approach he will have to use to 
suppress it. 

It is not suggested here or throughout the thought of this paper that it is 
expected of the dental operator to be a clinical analyst or psychologist, but it is 
suggested that he become acquainted with the difficulty of a psychic emotional 
disturbance that may be engulfing the patient assigned to him for dental care, 
and what means he will use to console the emotion and to succeed in getting the 
necessary dental work completed. Therefore, with the additional adjunct of 
psychosomatic sleep for his use, he will be able to carry out all aspects of dental 
treatment to a fuller degree of comfort and cooperation. He will be able to re- 
assure the patient by actual experience that dental treatment can be done com- 
pletely without discomfort. So we must not delude ourselves in thinking that 
the whole field of pain control ean be accomplished by chemical anesthetics 
alone.?” 

For the more practical application of psychosomatic sleep, we must ask 
ourselves some basic questions. “How am I going to quiet that anxiety, fear, 
pain and apprehension in only a few minutes in the first sitting?” “Am I going 
to be able to re-train the patient’s psychic interpretation of dental treatment in 
the first few minutes?” Therefore, to answer these two basie questions, we must 


not hurry the first sitting. Ample time should be allotted to establish a satis- 
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factory ‘‘mind-set.”” 
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The “mind-set” is the first essential step in assuring the patient of what is 
to follow in the process of reducing his fear and apprehension for the treatment. 
When the proper “mind-set” has been established and the patient forms a re- 
ceptive frame of mind to suggestion, the then accumulated time saved in succes- 
sive sittings will compensate for the time taken at the first sitting. 

Confidence can be slowly started in such a manner as taking the patient’s 
case history.* * #129 Kor when questions are asked directly and for a definite 
purpose, the patient feels he is the one of interest at the time, and thereby 
eliminates the first troublesome stage of reception. Questions such as the 
following may be asked and listed: “How is your health today?” “Have you 
had any headaches, colds, sore throats, or any other physical complaints?” 
“How is your appetite?” ‘‘Have you any digestive disturbance?” “Do you eat 
most of your meals every day?” “Do you grit your teeth during the day or 
night?” “Do you bite pencils, pipe stems, or finger nails?” “Which side do 
you favor in chewing?” “Are you embarrassed with bad breath?” “What 
dentifrice and tooth brush do you use?” ‘When do you brush your teeth?” 
“What special fears or feeling do you have about bridges, dentures, anesthetics, 
drilling, prophylaxis, and others?” “Are you tense or relaxed during dental 


appointments?” “Would you like something to relieve the discomfort of your 
dental treatment?” 

As you go about getting the case history, you are establishing the first 
stage of relaxation. You are assuring the mind that it is capable of accepting 
ideas. Suggestion is only the implantation of an idea, or series of ideas, and 
is an invitation to action which is conveyed to the mind through any or all of 
the special senses.** ** °° As we understand that suggestion is an invitation 
to action, we know that in every invitation to action there is not a suggestion. 
We see now that the first stages of retraining the mind have started. The mind 
as a result of education, heredity, environment, and training contributes to the 
development of the body as much as the body contributes to the development 
of the mind. Therefore, since we are to improve the growth and development 
of the body by supportive dental treatment, we must contribute to that growth 
by proper development of the mind.’ 

As patients gain confidence in you they will believe in your knowledge, 
rely upon your skill, and trust in your words, deeds, and actions.° They in 
turn give you their confidence,“ which is a conscious act and is executed by 
the conscious mind. By this act they open to you the subconscious, the store- 
louse of the mind, which receives and records the suggestions you may place 
there. Your suggestions are then conveyed to the mind which influences the 
higher centers,** both motor and sensory-motor in that the patient relaxes, and 

nsory in that the patient has no fear. 
The application of suggestion in psychosomatic sleep is practically un- 
nited in dealing with whatever dental treatment is essential. There appears 

be no known contraindications** for the usefulness of psychosomatic 
plication in dental procedures. You have basically every essential that is 
quired in good doctor-patient relationship. There is confidence, relaxation, 
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comfort, anesthesia, amnesia when necessary, and pleasantness. These factors 
apply to all the phases of dental treatment. 

The first and foremost factor in dental treatment should be complete re- 
laxation. In establishing complete relaxation, assurance should be constant 
with proper suggestions following. As the patient begins to relax, the entire 
syndrome of apprehension diminishes. Breathing becomes more rhythmic, 
blood pressure becomes more normal, the pulse drops, and the feeling of release 
of nervous tension ensues. The very tone of the voice in its suggestion is 
conducive to relaxing the entire body, and, as the body relaxes, there is also a 
relaxation of facial muscles which allows for more freedom of dental operation. 
The constant combating of the oral muscles is reduced. With relaxation also 
comes a more spirited cooperation by the patient in responding to whatever 
suggestions are needed. As the patient relaxes and suggestions are accepted, 
he passes into a path that is classified as a hypnoidal trance.** The patient 
shows signs of drowsiness, fluttering of the eyelids, closing of the eyes, mental 
relaxation, partial lethargy of the mind, and heaviness of limbs. <As the trance 
continues from the hypnoidal to the light tranee,’® there is an increase of the 
limb catalepsy and breathing becomes slower and deeper. Then comes a strong 
lassitude or disinclination to move, speak, think, or act, a twitching of the 
mouth and jaws, and establishment of rapport** ** between the subject and 
the operator. Simple posthypnotic suggestion may now be heeded, and there 
is a partial feeling of detachment from the environmental surroundings (Fig. 
1). As the trance continues, there is an increase in muscular inhibitions. 
There is a tactical illusion, gustatory illusion, olfactory illusion, and an 
establishment of anesthesia. Also, we are now able to have the patient open 
his eyes without affecting the trance (Fig. 2), which is a helpful aid when 
used in a workable waking trance (Fig. 3). This trance stage is considered 
deep somnambulism, a stage which is desired by many hypnodontists. As it 
has the patient in anesthesia for whatever dental work is necessary, it also has 
a quality of posthypnotie anesthesia to reduce pain after operation. Here 
also we have amnesia, which is a quality desired when it is best that the 
patient remember nothing of the actual dental operation.’* With amnesia, the 
quality of happiness and surprise is introduced as the patient looks into the 
mirror to see what actual dental work has been completed. 

Occasionally, some patients will enter a plenary trance, which is a 
stuporous condition in which all spontaneous activity is inhibited.*'° The 
plenary trance is not a good practical depth to maintain complete rapport. 
It could be compared to that of deep general anesthesia. However, it is not 
difficult to change from the plenary to the somnambulistic trance by a few 
suggestions. 

As the patient progresses from the relaxed state toward somnambulism, 
there is an induction of analgesia whereby minor exploratory work may be 
started. So also can start the suggestion that there be a reduction in the 
salivary flow into the mouth. The suggestion to the patient that the mouth 


*Confidence of the subject in the operator with willingness to cooperate in harmony and 
dependence. 
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Fig. 1 
Fig. 2. 
Fig. 3. 





Fig. 1.—Patient accepting the suggestions while passing through the stages of the induc- 
_trances has the feeling of detachment from environmental surroundings and is relaxed, 
ifortable, and in a cooperative state. 

Fig. 2.—A cooperating patient in a somnambulistic trance can have his eyes open, view 
surroundings, maintain an open mouth, be free of excessive saliva, and have anesthesia for 


ngth of desired operation. 


Fig. 3. 





Patient in the desired depth of trance is free from anxiety, fear, pain, and appre- 


nsion. He willingly cooperates for operative or surgical procedures. 
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will become dry and that the flow of saliva will stop, does for some unexplain- 
able reason retard the saliva and oftentimes stop it completely.*® This factor 
alone has a practical aspect in that the dental operating field is no longer con- 
taminated or saturated with saliva, and the constant interruptions associated 
with saliva are no longer present, expediting the time of the dental operation. 
In a similar relationship to the stoppage of saliva, there is the control or 
stoppage of bleeding to the area indicated. Actual cessation of hemorrhage on 
numerous occasions has been accomplished in deep cavity preparation whereby 
the gingivae were damaged in the preparation. With the stoppage of bleeding, 
it is easier to continue cavity preparation and to expedite the administration of 
restorations. In oral surgical procedures, the reducing of the flow of hemor- 
rhage®’ keeps the field more visible and allows for freedom of movement where- 
by the operator is not constantly interfered with by the aspiratory. 

Other practical factors which are to be considered with the application 
of psychosomatic sleep are that there is no interference by the patient with the 
continual eruptions of conversation. Subjects are resting in a comfortable 
state while the doctor proceeds uninterrupted with the necessary dental pro- 
cedures (Fig. 4). As he continues uninterrupted, the time factor allows the 
operator to do more actual work or to expedite his work quickly, and there- 
fore see more patients. Both factors are to be considered. Also where the 
operator need not worry of extending proper cavity preparations for fear of 
pain during the preparation, or that of hurting the patient during a prepara- 
tion which necessitates being seated below the gingivae, he can work more 
freely. 

Another very practical factor particularly associated with surgical pro- 
cedures is that of the posthypnotic suggestion, whereby the area of operation 
will be in complete anesthesia and free from pain for the length of time 
desired. Although, it is not possible to control completely the postoperative 
cellulitis, it is possible to keep the patient from having any feeling of pain that 
would normally accompany a surgical procedure. It is interesting to note that 
while the patient remarks that his face is swollen, he still claims no pain. 

Postoperative dressings may be changed in complete comfort in less time 
for patients who accept the trance. Localized alveolitis may be completely 
made free of pain while healing is taking place. All discomforts may be re- 
moved. The time expedited for such procedures far outlimits the same type 
of treatment if local or general chemical anesthetics were required. 

As an additional adjunct in maintaining close dental-medical relationship, 
it is possible to assist the medical officer in expediting traumatic injuries with 
comfort to the patient. A case history will be cited here to illustrate the 
point further. <A service patient who had been having all his necessary dental 
work done under hypnoanesthesia had his foot crushed when a heavy object 
fell from the overhead upon his foot. He was quickly brought to sick bay, 
where anodynes were administered immediately. Before the orthopedic 
surgeon could estimate what tramatic damage had been done to the foot, it 
was necessary to take a series of x-rays. With the patient in such severe pain 
and with the immediate swelling of his foot, it was extremely difficult to 
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manipulate the foot in such a way as to get adequate radiographs. Being a 
patient who. for dental operations accepted psychosomatic sleep, he was re- 
laxed and in the stage of somnambulism almost instantaneously. In the 
somnambulistie trance, he was completely relaxed and apprehension was re- 
lieved and shock alleviated. He had complete anesthesia of his right foot, 
whereby it was not only possible to manipulate the broken fragments freely 
for x-ray, but also to have the broken bones set and the foot placed in a 
plaster cast. During the entire operation, he was completely at rest with 
pleasant hallucinations. The total operating time took forty-seven minutes 
during which time the patient felt no pain or discomfort. This example is just 
another phase of the practical aspects of psychosomatic sleep as it can be 
utilized in an emergency. 

Psychosomatic sleep is not a new thing. It had its periods of ups and 
downs through the centuries. Literature is full of the various developments 
of suggestive therapy and hypnosis. Various authors’® 2% 2+ 5% 3% have in- 
dicated, by their experience, that the use of psychosomatic sleep in competent 
trained hands has its place in the fields of medicine. With the recent trend of 
suecessful dental operations” **** 2° under the influence of psychosomatic 
sleep, an inereased desire of practitioners to become acquainted with this 
additional adjunct has shown that the psychic position of the dental patient 
is being more understood and as so successfully handled. 

We may ask, “Who then, will be our patients for the successful use of 
psychosomatic sleep?” To this we ean answer, “Every normal person from 
the age of 31% to old age can be successful in accepting the trance’ *°; either 
extreme presents a more difficult problem for the lack of mental concentration. 
The best subjects are those of higher I. Q., teachers, students, professional peo- 
ple. * 25 32 Thus in the service we are not concerned or limited to the type 
of normal patients used. 

Again we ask, “Are there any subjects other than the previously 
mentioned who may be considered poor patients for psychosomatic sleep?” 
We ean answer, “Yes”; there are those who are psychotic, suffering with 
various psychoses, and who should be under psychiatric care.* 7* There are 
also those who will under no circumstances cooperate toward a successful 
trance. Time here would only be wasted. 

“For what length of time should a subject remain in a trance during 
dental treatment?” Literature has mentioned cases that have remained for 
days. However, there is no earthly need to keep a dental patient in a trance 
any longer than is essentially necessary to carry out what dental work is 
contemplated. Occasionally while a patient is completely relaxed and com- 
fortable, a tendency to do more work than routine has been evidenced. 

“Are any other surroundings needed other than the average dental 
cperating chair?” Conditions here will vary a lot with the expectant subject. 
liowever, some trances have occurred under the most trying surrounding dis- 
turbanees. Some of the most successful and most rapid trances have been 
experienced by the author on board ship while riveting was going on in the 
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adjoining ship’s compartment. It is, however, recommended that normality be 
the policy. Prior to the initial trance surgical instruments and dental 
armamentarium should be retained in the background and direct conversation 
in the same office spaces should be restricted, for quietness in itself is con- 
ducive to relaxation and then sleep. 

Oceasionally a patient would like to cooperate but persists with the old 
notion of mind dominance. This patient can be reassured that he will be 
awake at all times,** ** and thus, while in the trance, be capable of answering 
questions and viewing all surroundings and maintaining limited conversa- 
tion. It, however, has been noted that patients while undergoing dental treat- 
ment prefer, through hallucinations, their favorite music, beautiful scenery, or 
perhaps to re-enjoy a recent movie they have seen’? (Fig. 5). 

In the author’s experience of numerous service personnel of different 
rates and ranks in shore establishments and shipboard, psychosomatic sleep 
has been induced anywhere from thirty seconds at the initial setting to an 
accumulated time of two hours. However, after the initial trance is accepted 
and the patient was left with the posthypnotic suggestion, the average time 
for sleep was from instantaneous’ to two minutes. The third and successive 
tranees were practically instantaneous, surpassing the time necessary for any 
chemical anesthetie. 

Among the many ease histories on file there is almost every conceivable 
dental treatment known. In oral surgery, upper and lower third molar im- 
pactions were accomplished with and without supporting procaine for com- 
parison of depth of anesthesia. In a lower third molar impaction, the mouth 
remained constantly open for thirty-six minutes—hemorrhage and saliva were 
reduced to where only once was the aspirator required and with no ae- 
companying postoperative pain for seventy-two hours. 

In periodontia, full mouth gingivectomies were performed, both surgically 
and electroneedle with the insertion of packs and with complete postoperative 
anesthesia for forty-eight hours. The quadrant where hemorrhage was re- 
tarded for comparative purposes appeared to show evidence of quicker healing. 

In endodontia, necrotic and newly exposed pulps were removed in com- 
plete patient comfort. Bilateral apicoectomies were performed, one during a 
trance and the other under local anesthetic. The latter took longer and, dur- 
ing this time, the patient exhibited physical signs of uneasiness, perspiration, 
and postoperative fatigue. 

In operative dentistry, all type cavity classifications were prepared and 
filled. Subgingival hemorrhage was stopped and conciseness and speed in 
operation prevailed. During many operative procedures, anesthesia just to 
the tooth being worked on was adapted during a waking trance, with the daily 





conversation evidenced. 

In prosthodontia, upper and lower immediate dentures with surgery, con- 
structions, and insertions were accomplished while the patient remained in 
complete relaxation and comfort. Postoperative pain was retarded with no 
soreness for limited periods, twelve, twenty-four, seventy-two hours. 
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Fig. 1 


Fig. 6. 





Fig. 4.—Patient is resting in a workable waking trance while the operator proceeds un- 
rrupted with necessary examination and treatment. 
Fig. 5.—During the period of the dental operation the unapprehensive patient is resting 


ifortably and enjoying a beautiful scene with his favorite music. 


Fig. 6.—Patient is in a cooperating somnambulistic trance with his eyes open and being 
ted by another operator in full response to only suggestions of that second operator. 
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It was also possible to control and stop the gagging reflex during the 
trance and after the second posthypnotic suggestion eliminate the gagging re- 
flex completely, even to the point where the length of the mouth mirror did 
not affect the reflex. It helped tremendously in relaxing for taking centric 
occlusion. 

On other occasions through posthypnotic suggestions, other phases of 
oral disturbances® *” ** such as glossodynia, palatodynia, bruxism, traumatic 
occlusion, denture esthetics, condylar clicking, and mandibular subluxation 
were relieved or eliminated. 

A noted point which contributed immeasurably to the expediting of 
dental procedures was that once the patient was in psychosomatic sleep, it 
was possible to have another operator or technician (Fig. 6) proceed with the 
operation or prophylaxis while the patient enjoyed relaxed comfort. Definite 
rules were followed here whereby only supplementary suggestions needed for 
the necessary treatment were used, and the patient was always aroused in the 
identical surroundings in which he was in during the induction period for that 
setting. 

Now the question arises, “What moral misuse of psychosomatic sleep can 
be transcended while the patient is in a trance?” The fact that psychosomatic 
sleep can be misused by unprincipled individuals should not be interpreted as 
a legitimate objection to its use in dentistry. Identical criticism arises from 
indiscriminate use of chemical anesthetics. For principled practitioners of 
dentistry there can be no moral misuse of this therapeutic adjunct. For what 
other joviality or showmanship it may be utilized removes it from the realm of 
therapy and as such cannot be considered an adjunct to dental therapeutics. 

A summary of the following advantages of psychosomatic sleep are to be 
considered : 


1. In trained hands it is without danger or aftereffect. 

2. It reduces anxiety, fear, pain, and apprehension in dental patients, per- 
mitting better cooperation. 

3. Extremely nervous patients can be comfortably treated. 

4. It is easy to evoke relaxation, thus enabling patients to feel rested and 
not fatigued after treatment. A feeling of freshness prevails. 

5. No premedication is necessary and postoperative sedatives need not be 
administered. 

6. Speed of anesthesia enhances for greater production of work. 

7. Anesthesia can be localized, maintained, and terminated, leaving no 
aftereffects as with drug anesthesia. 

8. There is no sickness or nausea during the operation. 

9. All phases of dental operations can be accomplished. 

10. Disturbing factors such as saliva, hemorrhage, and gagging, can be 
eliminated. 

11. Postoperative pain can be controlled by posthypnotie suggestion. 

12. Patients will remember and will look forward with pleasure to the 


next dental appointment. 
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Conclusion 


Since the psychic factors of anxiety, fear, pain, and apprehension cannot 
be entirely controlled by chemical agents and now that there is a recognized 
therapeutic adjunct available for the use of the dental practitioner, it is for 
him to take advantage of what psychosomatic dentistry has to offer. 

Psychic trauma by previous unhappy dental experience, and the mental 
physical anguish associated with dental treatment, can now be met, under- 
stood, and suppressed by proper mental conditioning. 

The comfort and relaxation associated with psychosomatic sleep in den- 
tistry are conducive to a more relaxing and happier patient-doctor relation- 
ship. 

Not only will essential dental work be completed but, if patients no longer 
are afraid, preventative procedures can be more easily accomplished. 

What could be more gratifying to a fearful patient than to awaken from 
the dental treatment relaxed, fresh, comfortable, and with a happy smile. 
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PSYCHOGENIC SYMPTOMS IN DENTAL PRACTICE 


J. P. Wausa, D.D.Sc.(Mes.), M.B., B.S.(MEzs.), F.D.S.R.C.S.( ENG. AND 
Epin.),* DUNEDIN, NEw ZEALAND 
mM?" dental practitioners appreciate that the primary objective of dental 
treatment is the welfare of the patient as a person. Although an integrated 
unit, the human person is constantly being analyzed into various separate parts. 
This tendency must be counteracted by a realization that these subdivisions are 
purely arbitrary, as the borders of each part merge imperceptibly into one another 
and into the whole. One very old and traditional subdivision is into mind and 
body. Speaking of this, Cobb! states, “Dividing reactions into two groups ‘mental 
vs. physieal’ ‘psyehie vs. somatic’ or ‘functional ys. organic’ is an unjustifiable 
artefact. ... The only coneept acceptable to modern science is that the human 
organism is a working unit.” 

With their concentration on the surgical procedures and techniques used in 
the treatment of specific lesions of a very small part of the “human organism,” 
dentists are most susceptible to the particulate view. Practitioners may realize 
the need of patients for education, they may appreciate the psychological dif- 
ficulties some patients have in the dental chair, but they may fail to recognize 
that many oral symptoms have a psychogenic or psychosomatic basis. An increas- 
ing literature is being devoted to the subject. This paper is not intended as a 
comprehensive review of all the possible symptoms which present in dental prac- 
tice as a result of disorders of the mind or emotions; it is rather a discussion of 
some actual eases which have come within my experience. 

Symptoms which may be psychogenic in nature include inability to open the 
mouth, pain in the face, swollen face, tender or painful teeth, septic teeth that 
must come out, dentures that cannot be worn, bad breath or a bad taste in the 
mouth, and many others. 


Inability to Open the Mouth 


Case History.—A young woman aged 20 complained that for ten days she 
had been unable to open her mouth. She was a medical nurse, living away 
from home and working in a general hospital, of attractive appearance and 
personality, in good general health, and with no other symptoms. 

When examined she could open her mouth only one or two millimeters. 
With persuasion, however, she was able to protrude the mandible fully and to 
perform right and left lateral movements. Only the vertical movement was 
alfeeted. There were no clinical abnormalities of the temporomandibular 
joints. 

Further questioning revealed that the patient was engaged to a young 
man in her home town, but was receiving the enthusiastic attention of young 
medieal practitioners with whom she was working. <A provisional diagnosis of 

*University of Otago Dental School, P. O. Box 647. 
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hysterical trismus was made, and it was explained to the patient that her 
inability to open her mouth was due to a conflict between her natural biological 
instincts on the one hand and her moral training and her loyalty to her fiancé 
on the other. In other words her symptoms were due to an emotional conflict. 
With a little persuasion, and in a matter of five minutes or so, she was able to 
open her mouth to the normal extent. 

Only one difficulty remained: how to save face with her nursing colleagues 
who knew about her trismus. It was suggested to her that she simply report 
that the dentist had manipulated her jaw, something had clicked into place, 


and she was now all right. 
The patient left the surgery, happy in the understanding of her condition, 


and with her self-esteem restored. 


Discussion.—This is a not uncommon form of conversion hysteria. 
Freudian psychologists consider that hysterical trismus may correspond to 
vaginismus. The management of the patient illustrates an important principle in 
treatment—the protection of the patient’s self-esteem. Kindness, understand- 
ing, and firmness are qualities needed in dealing with such patients. This 
patient, being a medically trained nurse, was quick to appreciate the nature of 
her condition. 

The case illustrates another very important point. Hysterical patients 
always have an unconscious purpose, usually to escape from an impossible or 
difficult situation. The mouth, since it is one of the first parts of the body to 
enter consciousness, is a favorite site of hysterical manifestations. Inability 
to swallow, loss of voice, and the so-called “globus hystericus” “are other 
hysterical manifestations in this region. These are more likely, however, to 
come to the notice of a medical practitioner than of a dentist. 


Pain in the Face 

It is well recognized that pain in the face may have a psychogenic basis, 
and many case histories can be given to illustrate this fact. The pain is 
commonly bilateral, and is not confined to the anatomical distribution of any 
particular nerves. Psychogenie factors may complicate the clinical story of an 
organic lesion, the patient being of a neurotic temperament or involved in an 
emotional situation where the pain is useful to him as an escape mechanism. 
Many mild eases of chronic temporomandibular arthritis have their symptoms 
accentuated by such factors. 

Psychogenic pains are not uncommonly seen as a posttraumatic phenom 
enon when compensation is sought. Alvarez? emphasizes the importance of 
paying a “lump sum” to compensation cases, rather than a weekly payment 
which continues as long as the disability lasts. Patients commonly recover 
completely once their compensation is paid, but will never get better while 
payment is contingent on their continued illness. 


Swollen Face 


Case History.—A young woman complained of slight pain in an upper left 
lateral incisor. Examination revealed a silicate cement filling on the mesial sur 
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face. The pulp was vital but hypersensitive, and x-ray examination showed no 
abnormality. A diagnosis of pulpitis was made, the filling removed, and a zine 
oxide and oil of cloves dressing applied. The next morning the patient phoned 
complaining that the left side of the face was swollen, and the left eye closed. 
[magining that perhaps a mistake had been made earlier and that the pulp had 
died with the rapid development of an acute abscess, the patient was asked to 
report immediately. She replied that she had her laundry to do first, but would 
come in about midday. On arrival she explained that the swelling had almost 
gone. Apparently the swelling had developed suddenly soon after wakening, it 
was not painful, and after about two hours had subsided rapidly. On examina- 
tion the lateral incisor was still vital. 

Further questioning revealed that the patient had a family history of 
urticaria and asthma. She was menstruating, and was under intense emotional 
tension because two men wanted to marry her, and she could not make up her 
mind which one she wanted. 

A diagnosis of angioneurotic edema was made, and the patient was given 
some common-sense advice which helped her to resolve her emotional difficul- 
ties. 

Discussing this condition, Langdon-Brown and Evans‘ state that heredity is 
an important factor. The condition usually affects the young, and those af- 
fected are usually of a nervous disposition. The attacks may coincide with 
menstruation, and the exciting cause may be emotional strain, exposure to 
cold, or trauma. Local trauma sometimes determines not only the onset but 
also the site of an attack. 

In this ease the distribution of the swelling corresponded to the area 
normally affected by acute infections in the incisor region, but the condition 
was undoubtedly not an inflammatory one, and the patient’s history contained 
all the predisposing causes previously described herein. 


Tender or Painful Teeth 


Case History.—A woman aged 28 was referred from a dental practitioner 
with the complaint that the lower right molars were extremely sensitive, and 
were aching continually. One dentist had removed the lower right third molar 
without relief of pain. The dentist referring the patient had made a provisional 
diagnosis of periodontitis associated with a root-filled lower right first molar, 
and recommended the extraction of this tooth together with the second molar, 
as both showed the characteristic signs of periodontitis. The patient had 
refused to permit this, and the dentist had therefore referred the patient for a 
specialist’s opinion. In a sealed letter given to the patient to be opened after 
the specialist had expressed his opinion, this dentist indicated that he expected 
the specialist to confirm his diagnosis. Accompanied by her husband, the patient 
traveled several hundred miles for the consultation. 

On being questioned, she stated that she was from the United States and 
that dentists in New Zealand seemed to want to take her teeth out. She had 
been to several dentists, and had left each one because she refused to part with 
her teeth, had been reluctant to lose the lower third molar, and was certainly 
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not having any more out! She had been married twice, had three miscarriages, 
had no living children, and had caused her husband some worry through refus- 
ing to allow him to take a better position which would have meant breaking up 
her home. Her first marriage had ended unhappily. 

On further investigation, she revealed that she ground her teeth together 
during sleep, and her husband confirmed this. A diagnosis of bruxism associ- 
ated with neurosis was made. The patient was referred to a gynecologist and 
later to a psychiatrist for advice. A soft rubber splint was constructed to ease 
the strain on the teeth. This patient subsequently had a “nervous breakdown,” 
and spent several months in a mental hospital. 


Comment.—This case illustrates very well the complicated nature of many 
apparently simple complaints. The patient undoubtedly feared losing her 
second husband, and the loss of natural teeth had an emotional significance. 
The failure of her first marriage and her failure to have children developed an 
acute sense of insecurity, and an anxiety state. This was accentuated by the 
dentists who wished to take out her teeth. The bruxism was due to her emo- 
tional tension, and the periodontitis was a direct result of constant trauma. 
Removal of more teeth would have increased the masticatory load on the re- 
maining teeth, and would have aggravated her mental distress. 

Dental surgeons should realize that the loss of teeth has an emotional 
significance to many patients. Again, the Freudian psychologists, with their 
tendency to explain such matters in sexual terms, consider that the loss of 
teeth may be linked with sexual feelings. In some patients, the loss of natural 
teeth may be emotionally associated with the idea of loss of fertility, and it is 
possible that a similar subconscious idea existed in the distressed mind of this 
unfortunate woman. 


Septic Teeth That Must Come Out 


Modern dental practice is based on the certain knowledge that oral sepsis 
ean affect general health. At times, however, interpretation of this principle 
has resulted in the unnecessary removal of perfectly healthy teeth. Occasion- 
ally, patients become obsessed with the idea that their teeth are the cause of 
some general symptoms, and insist that all their teeth be removed. 


Case History.—A middle-aged medical practitioner developed symptoms 
of fatigue, ‘‘squeamishness,’’ flushing, and constipation, and decided that he 
was being “poisoned” by his teeth. Oral examination revealed a reasonably 
healthy mouth but a devitalized tooth was found and removed. The patient 
reported improvement of his general symptoms, but these recurred a short time 
later. He then insisted that other teeth were the cause, and over a period of 
three years persuaded a series of dentists to remove all his teeth. Not satisfied 
with this, and still finding that the symptoms would temporarily improve and 
then retrogress, he had three operations on the edentulous jaws, each searching 
for a septic focus. 

When it was explained that the symptoms were typical of an anxiety state 
and not of foeal infection, he immediately developed symptoms of fibrositis and 
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neuritis. These were, of course, more likely to be due to a septic focus. The pa- 
tient also stated that he was hypersensitive to lead and aluminum, as well as to 
toxins from his septie mouth. 

The patient was an intense, emotional type, and in his personal life had been 
subjected to severe emotional strain. In addition, he had a big practice, and there 
is no doubt that his general symptoms had a perfectly logical explanation that had 
nothing to do with his teeth. His management was complicated by his medical 
knowledge, and by the unwillingness of some of his medical colleagues (whom 
he consulted freely) to tell him plainly what was wrong with him. 


Comment.—The stresses and strains of modern civilized life quite commonly 
produce fatigue, emotional tension, and a state of anxiety with well-recognized 
symptoms. Oral sepsis may aggravate such conditions, but must be considered 
on its merits. The removal of perfectly healthy teeth cannot be expected to im- 
prove the patient’s general condition, In fact, the loss of masticatory efficiency 
may inerease the load on a stomach whose function is already adversely affected 
by the emotional state. 

This ease illustrates another important point: in the neurotic patient, any 
kind of treatment may produce a temporary relief of symptoms; but the symp- 
toms always recur. Many wise physicians are quick to recognize this, and 
may be led to the diagnosis of neurosis by such behavior. 

Another type of emotional] disturbance may cause patients to insist on the 
removal of teeth. ‘‘Polysurgical addiction’’ is a well-recognized medical en- 
tity. These patients have subconscious feelings of guilt or remorse, and the 
removal of their teeth expiates imaginary crimes. 


Dentures That Cannot Be Worn 

Patients commonly visit the dental practitioner with a pocketful of den- 
tures, and a grudge against a dental profession who have subjected them to 
great trouble and expense, without producing a set of dentures that the pa- 
tient can wear. Sometimes a simple organie reason for this ean be found. One 
patient had two buried roots in the lower jaw, and the removal of the roots 
cured the patient’s symptoms. 

Sometimes, however, the patients’ difficulties arise from within themselves. 
The paranoid type of patient is suspicious of others, and will always blame the 
other person for his own inability to find happiness or satisfaction. In the 
first instanee, the patient may have been persuaded against his better judg- 
ment to have all his teeth out, and has nursed a hidden grudge against the 
dental profession ever since. Other patients consider that the fee for the 
dentures was excessive, and their reluctance to pay this fee may lead to a com- 
plaint that the dentures are uncomfortable or ‘‘do not fit.’’ Sometimes an 
elderly man is sent by his adolescent granddaughter to have dentures made be- 
cause she is ashamed of his appearance, particularly when her young friends 
sit the house. The old gentleman has been perfectly comfortable for years 
vithout teeth at all, and his new dentures spend most of their time in his 
ket. They are uncomfortable, they do not fit, they are a waste of money, 
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and he never wanted them in the first place. Geriatric dentistry, like geriatric 
medicine, has its own peculiar problems which are slowly being recognized. 
As a working rule, one might say that the older the patient is, the more he is 
entitled to please himself. 


Bad Breath, or a Bad Taste in the Mouth 


Alvarez® points out that neurotic patients may develop a bad breath, and 
he ascribes this to reverse peristalsis in the alimentary tract. Neurotic pa- 
tients commonly complain of a bad taste in the mouth. This may be a type 
of conversion hysteria, and have symbolic significance. 


Miscellaneous Symptoms 


There are many other symptoms which may have a psychogenic basis. 
Nervous habits, tics, and peculiarities of behavior commonly produce dental 
symptoms. Even such frankly organic lesions as ulcerated or bleeding gums 
can be self-induced. Thumb-sucking, nail-biting, opening ‘‘bobby pins’’ with 
the teeth, biting cotton threads, tongue-thrusting, perversions of swallowing, 
pipe-sucking, and cheek-biting, are all simple examples of habits which may 
cause oral symptoms. 

Diminished salivary secretion associated with fear or anxiety may produce 
a gingivitis or an increased susceptibility to dental caries. Congested or bleed- 
ing gums have been ascribed to excitement and an unstable vasomotor system. 

Apparently obvious and simple organic lesions may be complicated by the 
patients’ nervous or emotional state. A small innocent lump may give rise to 
fears of cancer. Irregular, carious, or missing incisors may produce an ‘‘in- 
feriority complex.’’ Patients may so fear the dentist’s ‘‘drill’’ that they 
neglect their teeth and refuse conservative treatment. Even the hypodermic 
needle can become a terrible bogey. Fear can cause syncope or hysteria in the 
dental chair. The reaction of dental patients to nitrous oxide and oxygen 
anesthesia is itself a study in psychology. 


General Discussion 


Like the medical practitioner, the dental surgeon has to diagnose and 
treat patients as people. As stated in an earlier paper,® ‘‘It is not sufficiently 
realised that the mouth is the seat of the most primitive emotions, the first part 
of the human body to win a place in consciousness, and as a result is often 
the outlet for the frustrations of adult life.... Our mouths are the seat of 
primitive desires, satisfactions and instincts which go deeper into our sub- 
conscious even than our sexual desires, satisfactions and instinets.’’ 

As Rennie’ states, ‘‘Because the oral and anal functions play a dominant 
role in the first orientation to life, they have been given specific emphasis and 
terminology in the formation of personality as the oral and anal components.’’ 
Dental practitioners have a responsibility to study the workings of the mind 
and the emotions. They must realize that the mouth is not only a part of the 
body, it is a part of the whole person and all subdivisions of this entity are 


purely arbitrary. 
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HYSTERICAL SYMPTOMS AS A FACTOR IN ORAL DIAGNOSIS* 


LOREN R. BorLAND, B.S., D.D.S.,** SAn FRANCISCO, CALIF. 


URING the last decade oral diagnosis has come of age. It is no longer 

something to which mere lip service is paid, but has come to be recognized 
as an indispensable basis for treatment planning and therapeutic procedures. 
There has been a constant effort to place diagnosis on a more and more ob- 
jective basis. Radiography, clinieal photography, laboratory procedures, and 
other technical diagnostic aids have done much to reduce our reliance on the 
subjective reports of our patients. In spite of this we still remain dependent 
upon the reported feelings of the patient for the vast bulk of our diagnostic 
data, and such data must always be regarded as less dependable than data 
which are objectively observable. 

The use of such data involves the assumption that the patient is able to, 
and does, communicate to us a fairly clear and accurate conception of his feel- 
ings and sensations as he interprets them. This assumption is far from being 
justified in many ways, though the semantic aspects of the problem of diagnosis 
are too involved for treatment in this paper. Adding to this source of possible 
error in our data we are forced to make the further assumption that the 
patient is correctly perceiving his sensations. Perceive, here, is used to include 
a certain amount of interpretation of feelings or sensations. lor example, the 
pereeption of burning in the tip of the tongue involves not only an awareness 
of the sensation of burning but also the spatial localization of the sensation. 
The perception of a tie or spasm in a facial muscle consists of the awareness 
of movement in a kinesthetic sense supplemented by the referral of this sensa- 
tion to a specific locus. In the latter case we are able to check the validity of 
the perception by noting whether or not the patient’s report of the sensation 
of a tic-like movement is accompanied by an observable muscular contraction 
or by muscular activity which is electromyographically demonstrable. If we 
are unwilling to assume in all cases that the patient is correctly perceiving his 
sensations, and such an unwillingness seems to be highly advisable, we must 
compensate in some systematic way for his errors in perception. It is to this 
end that this paper will be devoted. 

The term neurotic has many unwarranted fearsome connotations for many 
people. We all tend to resent its application to our own behavior and many 
of us are very reluctant to apply it to the behavior of others. The word really 
refers simply to the tendency to display, in certain situations, habitual be- 
havior patterns or feelings which are less satisfying than other more appro- 
priate reactions. Interpreted in this sense, the word is applicable at times to 
all of us. For the purposes of this paper it seems more productive to apply 

*The studies leading to this publication were supported in part by United States Public 
Health Service Post-Doctoral Fellowship No. M-2731. 
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the term to behavior rather than to persons, and this means that we escape 
the need for categorizing a person as neurotic or normal. We may, indeed, 
expect to find certain neurotic behavior patterns in people who are very pro- 
ductive and, on the whole, quite normal individuals. 

The psychological development of an individual from the status of a com- 
pletely dependent infant to a mature, dependable, and socially responsible 
adult consists of a continuous series of learning experiences. If these experi- 
ences are nearly optimal the goals of maturity will be reached and the in- 
dividual’s feelings, attitudes, and habitual patterns of behavior will be satis- 
fying to him and to society, and culturally appropriate for an adult. If, on 
the other hand, the learning experiences of the person fall too far short of the 
optimum, he will have feelings and display attitudes and behavior which fall 
proportionately short of mature adult standards. 

The terms “fixation” and “regression” which occur so commonly in 
psychoanalytical discourses on neuroses refer simply to the feeling and acting 
at an immature level—appropriate enough at one point in the person’s life, 
but no longer fitting and satisfying, and beyond which the mature well-ad- 
justed person has progressed. This childish sort of behavior and feeling is not 
always seen in all aspects of the person’s life. If the inadequate learning was 
restricted to certain areas in the person’s life, he may show “neurotic” be- 
havior in these areas while functioning at a fairly satisfactory level in an over- 
all sense. 

Very frequently neuroses take the form of somatization of emotional con- 
flicts and this is particularly true of the neuroses which are referred to as the 
“hysterias.” This is not to be confused with the popular usage of the term 
hysterical, referring to momentary uncontrolled emotionality. This term is 
used psychologically to refer to a nosological category of neurosis characterized 
by a relatively constant set of symptoms. In one form or another hysteria 
or hysteria-like behavior makes up a large portion of the neuroses treated by 
psychiatrie personnel and it was with reference to hysterical phenomena that 
the discipline of psychoanalysis was developed. 

The hysterical person is typically an immature one who finds it impossible 
to aecept the responsibilities of adult society. The behavior, attitudes, and 
feelings are a frantic attempt to regain the position of dependence enjoyed by 
the person as a child. The impossibility of this in most cases, and its lack of 
satisfactory consequences when it can be accomplished, maintains an almost 
constant level of frustration and anxiety. 

The typical hysteric uses techniques which he learned in childhood to 
‘btain the nurturant relationships he desires. Physical illness is the most 
common of these and the hysterie literally becomes ill in order to manipulate 
other people whom he feels ineapable of manipulating in more direct adult 

ays. The development of “functional” or “conversion” symptoms by the 
ysteric is really the conversion or translation of his frustration or anxiety 
ito physical complaints which are more likely to win the sympathy and in- 
ulgenece of the significant people in his life situation. These functional 
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symptoms are not to be confused with malingering. The hysteric is completely 
unaware at a conscious level of the lack of organic basis for his symptom. In 
fact, the suecess of the symptom for him depends on its being sufficiently 
subtle to enable him to accept it as physiological in origin, and it is for this 
same reason that so many hysterics become extremely hostile and defensive if 
they are accused of “imagining” their illness or are told that it is “all in their 
heads.” Any situation which threatens to reveal the true nature of the 
symptom immediately becomes very threatening to the patient, since its value 
to him as a technique of adjustment depends on his lack of awareness. 

The hysteric also usually remains at a very immature level with regard to 
his values. He still judges himself by the same ethical and moral standards 
which were imposed upon him as a child. The conflict between these 
standards and his adult needs and impulses results in a great deal of guilt 
which is escaped by adults who accept adult moral standards and privileges 
as well as adult responsibilities. This guilt is a classic feature of hysteria and 
the content of the guilt is often symbolically represented in the symptom. 
Thus guilt over masturbation may be incorporated into an hysterical paralysis 
of the hand; guilt relative to voyeuristic tendencies may find its expression 
in a functional blindness. 

Common somatic manifestations of hysterical personalities are anesthesias, 
paralyses, deafness, blindness, mutism, paresthesias, and pain. These “fune- 
tional” sensory-motor disturbances exist in the absence of adequate organic 
causes and are usually characterized by a lack of congruence with the anatomy 
or physiology of the structures involved. For example, one common hysterical 
symptom is the so-called “glove anesthesia” in which the anesthetic area in- 
cludes the whole hand and terminates in a sharp line around the wrist or fore- 
arm. In these cases the patient is always found to be ignorant of the actual 
nervous anatomy of the region and the symptom is seen to correspond with 
the patient’s conception of what the nerve supply must be like. This incon- 
gruence with anatomical structures is one of our most helpful allies in reecog- 
nizing the symptoms as neurotie and “functional” rather than organic. One 
must always bear in mind in this respect that medical personnel, or, for that 
matter, any patients who possess accurate knowledge of anatomy and physi- 
ology, will not show this incongruence in any functional symptoms they may 
develop, though they are in no way immune to the possibility of functional 
disorders. 

The functional symptoms are usually quite striking, since they serve the 
purpose of influencing the reactions of other people to the patient. For this 
reason, when present, they are likely to be a dominant, or at least a prominent, 
part of the patient’s constellation of presenting complaints. Since they can 
be so varied in their nature, these complaints can lead us far astray in our 
diagnosis if we fail to recognize them for what they are. 

Even more likely to mislead us because of their greater subtlety are the 
less dramatic somatizations of neurotie conflicts. These often take the form of 
distortions of existing diseases or exaggerations of organically based sensa- 
tions. Real organic lesions which ordinarily would be characterized by slight 
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pain may, in a patient prone to the employment of hysterical mechanisms, 
cause pain which is perceived and reported as excruciating. Sensations of 
swelling in inflamed or slightly edematous tissue may be elaborated by these 
patients into sensations of numbness, tingling, prickling, or burning. We must 
realize that to be successful, a hysterical symptom must be subtle enough and 
sufficiently similar to the patient’s conception of reality to enable him to avoid 
recognizing it as psychological in origin—in a sense to enable him to fool him- 
self. This criterion is more difficult to meet for a symptom which has been 
created out of thin air than for one which is merely an exaggeration or dis- 
tortion of some actually existing organic disturbance. 

Our experience in the Consultative Oral and Facial Pain Service at the 
University of California has demonstrated to a striking extent how diag- 
nostically misleading these neurotically distorted symptoms can be. What can 
we do to minimize this hazard? Certainly the first and most basic remedy for 
the situation is an awareness of the possibility of such distortions. Reported 
sensations should automatically be checked against the structure of the parts 
involved. Any gross deviation from anatomical possibilities should im- 
mediately alert us to the possibility of a functional complaint. One woman 
patient described unbearable pain in the cuspid region of the maxillary 
alveolar crest as being accompanied by a “pulling or tugging sensation” in 
what she perceived as a nerve or “cord” running from the supraorbital portion 
of the frontal region down parallel to the nose, past the ala of the nose and 
into the alveolar ridge, where it formed a loop around the locus of the pain. 
She was continually trying to force this loop toward the midline and was con- 
vineed that if she could accomplish this the pain would be alleviated. Other 
deviations focus around nerve distribution and we find it vitally necessary to 
ask ourselves if the complaints in a given case correspond to possible patterns 
of nerve supply or if they cut across the distribution of various nerves in a 
purely arbitrary way. 

Another common clue to the functional nature of the symptoms is the 
patient’s reluctance to surrender them. Many of these patients resist acknow]l- 
edging relief from their symptoms, or, when the presenting symptom is re- 
lieved, begin complaining even more strongly about another hitherto appar- 
ently insignificant symptom. 

When there appears to be good evidence for suspecting a hysterical com- 
ponent in a patient’s symptoms, psychiatric or psychological consultation 
should be sought. This can often be handled directly with the patient, but if this 
is not deemed practical the patient may be referred to a physician for a medical 
consultation and the physician may be requested to try to effect a referral 
to a psychiatrist or a psychologist. Under no circumstances should a patient 
cver be told that his pains or sensations are imaginary. There is no such thing 

an imaginary pain! If it is felt by the patient it is real, whether it be a 
in, paresthesia, anesthesia, or whatever, even though it may not have an 
organic basis. The cause of the pain may be psychological, but the pain itself 
is undeniably real and by its very subjective nature can never be observed by 
. except through the introspective reports of the patient. The wholly un- 
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justifiable practice of telling patients that their feelings are imaginary results 
in a great deal of hostility, resentment, and loss of rapport and cooperation. 
It is very easy in most situations to explain that such things as worry, tension, 
and emotional problems often make pain and other sensations more noticeable 
and less easily tolerated. With this approach, a psychological referral can be 
accepted by most patients without resentment or defensiveness. 

If the psychiatrist or psychologist concludes that the complaint is most 
likely a functional one, diagnosis and treatment planning should be under- 
taken with his assistance. Occasionally these cases are untreatable and at 
times even undiagnosable until some form of psychotherapy has resolved the 
emotional conflict. When this is the case, attempts on the part of the dentist 
to diagnose and treat before such resolution has occurred are almost certain 
to fail, but a cooperative approach by the dentist and his colleague, the 
psychiatrist or psychologist, offers a good chance for results which are 
acceptable to the dentist and satisfying to the patient. 


2449 SUTTER ST. 








el ite 





haTwuwest 


ND MURR pee sus 








TRISMUS HYSTERICUS 


Kurt H. Tuoma, D.M.D., F.D.S.R.C.S. (Ene.), F.D.S.R.C.S.(Eprn.) ,* 
Boston (BROOKLINE), Mass. 


YSTERICAL spasm of the elevator muscles of the jaw is analogous to 
H the common form of hysterical spastic paralysis of the arms or legs. The 
patient is unable to open the jaw. The condition simulates temporomandibular 
ankylosis, but generally it is of sudden onset, and roentgenographically shows 
no fusion of the condyle to the base of the skull. In hysterical trismus Wilkin- 
son (1920) writes that the patient, when trying to open his mouth, experiences 
an exaggeration of the tonic contraction of the masseter and temporal muscles, 
and he is incapable of separating his jaws. 

Etiology—Aceording to Wilkinson one of the most common causes of 
hysterical trismus is a local initial injury causing pain which is aggravated by 
the movement of the jaw. Associated or coincidental emotional strain may 
perpetuate the voluntary closure of the mouth which prevents pain during the 
original episode, and so a hysterical symptom results by autosuggestion. 

Hysterical paralysis of the muscles of the jaw, though the opposite of 
trismus, might also be mentioned here. In this condition the jaw hangs loosely, 
and no attempt will close or open it. The condition follows sometimes a 
wound which temporarily inhibits the muscles on account of pain. When the 
pain disappears, the paralysis may persist ; voluntary movement is inhibited by 
the condition, becoming hysterical. 

Heterosuggestion plays an important part in the production of many of 
the hysterical symptoms says Wilkinson, who presented the following four 
cases of hysterical trismus which illustrate various types of this condition: 

Hysterical Trismus of Six Months’ Duration Following Mumps.—The 
patient was a 22-year-old man who, after eighteen months of service in France, 
developed mumps. After being treated for three months his jaws were found 
to be tightly clenched. Three teeth were extracted to obtain a feeding gap. 
The jaw, however, could be opened under an anesthetic but no permanent 
improvement resulted from manipulation under anesthesia which was carried 
out three times. For six months he received treatment by electricity and 
massage without success. He was then seen at the Seale Hayne Hospital 
where he was treated by persuasion and re-education. At the end of half an 
hour he could open and close his mouth normally. 

Wilkinson comments that the pain in this case was the causal factor. The 
soldier, being abnormally suggestible after his service in France, perpetuated 
the inability to open his mouth, which was the normal result of the pain, as 
n hysterical symptom after he had completely recovered from the mumps. 

Hysterical “Lockjaw.”—This is the case of a man admitted into Guy’s 
ilospital with severe trismus, which had begun to develop the previous evening. 

*Member of Board of Consultation, Massachusetts General Hospital. 
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He gave the history of having trodden on a rusty nail the previous morning 
and a very small septic wound had been produced. It had the appearance of 
a typical case of tetanus, but the symptoms had developed too rapidly. It was 
found that on the previous Sunday the patient had read in the paper of a man 
who, after a similar accident, had developed lockjaw. It was considered that 
his symptoms were hysterical, the result of autosuggestion. It was explained 
to him that the symptoms had developed too quickly and that they were quite 
certain to disappear with equal rapidity. With no other treatment the 
symptoms completely disappeared, and he was discharged the following day. 

Hysterical Clonic Spasm of the Jaw.—This rare condition is perpetuated 
after an original painful injury of the jaw, which first makes speech im- 
possible. The case Wilkinson presented was that of a private who had been 
kicked in the jaw by a horse. When he attempted to speak his depressor 
muscles were thrown into violent clonic spasms with severe facial contortions. 
He, therefore, refused to speak. After being in a mental ward, the condition 
was at last recognized to be hysterical. By persuasion and re-education he was 
gradually taught to open and close his mouth and speak intelligibly. 

Hysterical Tremor of the Jaw.—In this condition the muscles of mastication 
are never in a state of relaxation and so a condition of “fixité trémulante” 
results. The symptom is emotional in origin and is perpetuated by auto- 
suggestion, and thus is eventually hysterical. The patient is frequently 
anxious, depressed, and lacrimose, but as soon as the tremor is cured by 
psychotherapy the mental symptoms improve and disappear. A patient in 
whom this type of tremor had developed after an attack of fever, and was so 
bad that the rattle of his false teeth could be distinctly heard fifty yards away, 
was treated by psychotherapy, passive movements of the jaw being carried 
out until the muscles were completely relaxed. 

Hysterical Subluxation of the Jaw.—This is due to another form of hysteri- 
cal spasm, namely, that of the external pterygoid muscle. Becker (1919) re- 
ported such a case. A dental patient who the previous day had been in the 
waiting room with a patient suffering from unilateral subluxation of the jaw 
caused by an accident, all of a sudden, while having her teeth attended to, 
experienced a spasm which caused the same type of subluxation with a strong 
lateral elevation of the jaw. 

Case Report 


Mrs. I. M., a 28-year-old housewife, was referred to me by her physician in Tennes- 
He had been consulted by her two weeks before because she was unable to open her 

This condition had begun three years previously. She had two teeth extracted in 
She did not improve, however, and during the 


see. 
jaws. 
an attempt to alleviate the complaint. 
last three months the jaws had been securely locked together. 

The patient had no other complaints, was married, and had two children aged 7 and 6. 
She had a tonsillectomy fifteen years previously. A diagnosis of arthritis of the temporo- 
mandibular joint had been made. Laboratory tests were essentially negative. 


Roentgen examination was reported as follows: “There is a definite narrowing of 


the right joint space as compared with the left with marked limitation of motion on both 
The joint surfaces are smooth in outline, and except for the narrowing of the joint 


sides. 
This may indicate an arthritic process on this side.” 


space on the right appear normal. 
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The patient came to Boston on Nov. 11, 1950, for a condylectomy to relieve her con- 
dition. When seeing her, additional information was obtained. She stated that in Febru- 
ary, 1950, she had mumps and was in bed three weeks and was treated with penicillin in- 
jections. When the mumps were cured she found she could not open her jaw at all. 

When examining her she had her teeth locked together solidly. However, I noticed a 
very slight tremor indicating that the condition might be due to a muscular spasm. I, 
therefore, decided to manipulate her jaw under deep general anesthesia, giving adequate 
muscular relaxation before deciding on a condylectomy, but was prepared to do the latter 
if manipulation turned out to be unsuccessful. 

The patient was hospitalized, and on the following day was given Pentothal Sodium 
intravenous anesthesia with Flaxedil, 3 ¢.c. When fully relaxed, I could open her mouth 
with very little difficulty and without the use of force. I then inserted on each side a 
mouth gag, which was taped to the face, holding her jaw in complete open position. In 
addition, she was given sedatives for twenty-four hours. The next day I demonstrated to 
her that her jaw could now be opened without difficulty, and, after removing the gag, I 
asked her to open and close in front of a mirror. I prescribed exercises supervised by the 
nurse. She experienced some pain when opening extremely wide, and this was thought to 
be due to muscular atrophy which the excercises were designed to overcome. 

Further questioning of the patient’s husband brought out the fact that she had been 
brought up in the city; since living with him in the country she was very much afraid of 
being left alone. One night three years ago, when he was on night duty, someone broke 
into the farmyard which frightened her very much, and from then on she could not open 
her jaw. 

Here is a case of trismus hystericus which started with an emotional psychosis. It, 
therefore, differs from the cases cited by Wilkinson because it did not originate with an 
initial physical injury, though, of course, there was an aggravation of the condition when 
she contracted mumps. 

Differential Diagnosis 

Hysterical conditions must be carefully distinguished from purely somatic 
disease. Trismus is commonly caused by inflammatory processes about the 
jaw. Such conditions are, as a rule, not difficult to recognize, since they are 
generally associated with swelling, pain, and fever. However, in long-con- 
tinued hysterical trismus the patient may develop a toothache or an alveolar 
abseess simply beeause the teeth cannot be properly cared for. Such a co- 
incidence may lead the diagnostician astray. 

Tetanus is another disease producing lockjaw. It is associated with an 
injury, and ordinarily there is an incubation period of seven to fourteen days’ 
duration. General symptoms of insomnia, irritability, and headache are fol- 
lowed by spasms, such as constant generalized rigidity and tonic convulsions, 
and tonie fixations of the respiratory muscles which may cause cyanosis. In 
\incomplieated eases there is no fever, while coma and death may follow severe 
convulsions. Chronie forms may last for months, which may be mistaken for 
hysterical phenomena. 

Epilepsy causes spasms. These are associated with other definite signs of 
the disease. The patient falls, bites the tongue, experiences facial distortions 

ie to contraction of the facial muscles, and spastic motions of the limbs 
ternating with contortions of the body oceur. The eyes are generally closed, 
id the patient may ery out, laugh, or ery. The attack lasts but a short time. 

The greatest difficulty is presented by the differentiation between hysteri- 

| trismus of the elevator muscles of the jaws and ankylosis of the mandibular 
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joint. The history and x-ray diagnosis are of help, and often the clinical 
examination may give an opportunity to differentiate a spasm from organic 
fixation. In eases in which this is not possible, examination under anesthesia 
producing complete muscular relaxation will be necessary to determine 
whether there is any organic hindrance to free motion. It should be re- 
membered, however, that in cases of long-standing hysterical trismus, atrophy 


or fibrosis of the muscles may develop just as it does in long-standing ankylosis 
and thus may prevent complete opening of the jaw. 
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CASE REPORT ON PERIODIC HYSTERICAL TRISMUS 
JACOB STOLZENBERG, D.D.S., BROOKLYN, N. Y. 


| FEEL that it is incumbent upon practitioners to publish interesting case re- 
ports in the annals of dental literature. It was quite by coincidence that | 
heard Dr. Thoma speak of a ease of hysterical trismus,* which helped im- 
measurably in diagnosing the following ease. 

In May, 1951, Mrs. R., aged 34, was referred by her gynecologist for an 
oral examination because of a strange syndrome. About eight months previously 
she complained of pain in the left molar area. Her dentist removed her left 
third molars which left her in a state of shock for approximately two hours. 
Coineidental with this experience, she had her menstrual eyele. Subsequently 
during each menstrual cycle she developed the following syndrome : 

A few days before each menstrual period she had a feeling of apprehension. 

Her neck muscles became tense and stiff. She claimed that the spasm pulled her 
jaw out to the left at the start of menstruation. There was a sensitive feeling 
in the left cheek. She also complained of pain in the ears, particularly the left 
one. At the termination of her menstrual period, the spasm disappeared, and 


the mandible assumed its normal functional relationship. 


This syndrome reoceurred periodically with each menstrual period. The 
patient had run the gamut of medical and dental treatment, with no relief of 
her symptoms. When referred to our office for consultation, she was in good 
physical health, aside from the foregoing symptoms. 

Oral physical examination revealed the following condition : 

1. Left lateral protrusion of the mandible (Fig. 1). 

2. Linear hyperkeratosis in the bueeal mucosa at the interdental line of the 
right and left cheeks. 

3. The presence of hyperkeratosed tissue radiating from the left mucobueeal 
fold in the most posterior area. 

4. Healthy appearance of teeth and gingival mucosa. 


Roentgenograms of the right and left condyles showed no abnormalities 
except for the displaced position of the right condyle during the left lateral 
protrusion, 

Therapy.—In the absence of organic etiological factors, it was decided that 
this condition may be of psychogenic origin. The patient was placed in a light 
hypnoidal stage. She was directed to move the mandible into centric¢ relation- 


ship (Fig. 2), and experienced no difficulty or discomfort. The patient was 


ven a posthypnotie suggestion that she would be able to move her mandible 
will, without any discomfort when awake, and at all times thereafter. Upon 
wakening, she was told that there was no possible relationship between her 


symptoms and the menstrual period. The painful experience had been re- 


*Reported in this issue. 
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pressed in her unconscious mind, and had been associated with her menstrual 
period. Consequently, each time a period occurred, a trigger mechanism was 


set off, and manifested itself into this syndrome. 
In February, 1952, the patient reported that there had been no recurrence 
of her syndrome. 


Fig. 1. Fig. 2. 
Fig. 1.—Mandible in left protrusive due to spastic period. 


Fig. 2.—Centric relationship immediately after hypnoidal suggestion. 


Conclusion 


An evaluation of the total personality should be considered in taking a 
history prior to dental procedures. Much information can be obtained which 
will help immeasurably in making a complete diagnosis. 


1 NEVINS ST. 
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Professional News Items 





American Association for Cleft Palate Rehabilitation 


The annual meeting of the American Association for Cleft Palate Rehabilitation will be 
held at the Atlanta-Biltmore Hotel in Atlanta, Ga., Monday and Tuesday, April 27 and 28, 
1953. The program will include special sectional meetings in the areas of medical-surgical 
problems, dental-prosthetic-orthodontic problems, and speech-psychology-education-social work. 
Further information about the program may be obtained from Dr. Willard T. Hunnicutt, 302 


Medical Arts Bldg., Atlanta, Ga. 


American Academy of Dental Medicine 


The Seventh Annual Meeting of the American Academy of Dental Medicine will be 
held at the Shoreham Hotel in Washington, D. C., on Friday, Saturday, and Sunday, June 26, 
27, and 28, 1953. Nutrition will be the theme of the meeting. 

Full details as well as reservations are available through the National Secretary, Dr. 
William M. Greenhut, 124 East 84th St., New York 28, N. Y. 





New York University 


The Department of Denture Prosthesis of New York University announces special summer 
postgraduate courses in complete and partial dentures from June 1 through June 12, 1953. 

A 60-hour course in complete dentures consists of lectures, demonstrations, and a 
clinical practice. A maxillomandibular restoration is completed during these demonstrations. 
The second part of each session is spent in the clinic where each registrant makes a complete 
denture restoration for an edentulous patient. 

The 60-hour course in partial denture design and construction includes lectures, demon- 
strations, and clinical treatment of patients. The lectures include: basie concepts of partial 
denture design; circumferential clasps; Bar (Roach) clasps; rest design; palatal and lingual 
bar construction; surveying; impression making; analysis of cast and wrought-wire clasps; 


analysis of gold and chrome alloys; diagnosis and treatment planning. 


Colorado Dental Foundation 


A seminar on the Histopathology of the Oral Cavity is sponsored by the Colorado Dental 
Foundation. This Seventh Annual Seminar will be held June 21 to 25, 1953, at the Fine Arts 
Center, Colorado Springs, Colo. 

Essayists: Joseph L. Bernier (Colonel, Dental Corps), D.D.S., M.S., Chief of the 
Armed Forces Institute of Pathology, Washington, D. C., will speak on ‘‘ Disturbances of 
Keratinization in the Oral Mucosa’’ and ‘‘ Tumors of the Oral Cavity.’’ 

Harry Sicher, M.D., Professor of Anatomy and Histology, Loyola University, Chicago, 
will diseuss ‘‘The World of Histology,’’ ‘‘The Lost Dimension,’’ ‘‘ Correlation of Histology 
and Gross Anatomy,’’ ‘‘ Normal Oral Mucosa,’’ and ‘‘ Histology and Physiology of Bone.’’ 

Joseph P. Weinmann, M.D., Professor of Oral Pathology, College of Dentistry, Univer- 
sity of Illinois, will treat ‘‘ Pathology of Bone’’ and ‘‘ Periapical Pathology.’’ 

Balint Orban, M.D., D.D.S., Director of Research, Colorado Dental Foundation, will 
diseuss ‘Inflammation and Pulp Pathology’’ and ‘‘Clinical Pathology of the Oral Mucosa.’’ 

Address inquiries to The Colorado Dental Foundation, 629 North Nevada Ave., Colorado 


Springs, Colo. 
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The Cincinnati Dental Society 


The Cincinnati Deytal Society takes pleasure in announcing that The Cincinnati Dental 


Society March Clinic Meeting and Children’s Dental Health Day will be held at the 


Netherland Plaza Hotel on March 22, 23, and 24, 1953. 





University of Oregon Dental School Postgraduate Courses 
SPRING TERM 
1953 


Course Instructor 

Functional Analysis of Occlusion Henry L. Beyron, L.D.8., M.S8.D., Stockholm, 
April 13 and 14 Hours, 12 Fee, $25 Sweden 

Raymond Garvey, D.D.S., Saint Paul, 


Hydrocolloid Procedures for Restorative F. 

Dentistry Minn. 
April 20 to 24 Hours, 35 Fee, $75 
Oral Surgery Samuel A. Brandon, D.D.S., Portland, Ore. 

May 4 to 8 Hours, 35 Fee, $75 
Dental Roentgenology—Parallel Technique H. Cline Fixott, Jr., D.M.D., Portland, Ore. 
May 11 to 15 Hours, 35 Fee, $75 
Interpretation of X-ray Films H. Cline Fixott, Jr., D.M.D., Portland, Ore. 

May 18 to 22 Hours, 35 Fee, $75 
Oral Pathology and Diagnosis Colonel Joseph L, Bernier, Washington, D.C, 
April 2 and 3 Hours, 12 Fee, $25 
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Reviews of New Books 


A Manual of Oral Surgery. By W. Harry Archer, B.S., M.A., D.D.S. 643 
pages, 1,036 illustrations, Philadelphia, W. B. Saunders Company, 1952. 


A Manual of Oral Surgery, by W. Harry Archer, is an attempt by the 
author to present practically all the phases of exodontia and oral surgery in a 
compact step-by-step manner which would be of value to the student, general 
practitioner, and the oral surgeon. In this, for the most part, it falls far short 
of its intended purpose. 

The first three chapters, namely, The Extraction of Teeth, The Use of 
KMlevators in Oral Surgery, and Impacted Teeth, are, on the whole, well done 
in manual form. The techniques of flap design, removal of roots, tooth extrac- 
tion, suturing, ete., are very well illustrated and adequately described. The 
author has done a good job in this respect. Many of the remaining chapters, 
however, are done in a cursory manner, with many of the techniques deseribed, 
whieh would be open to question. The following subjects are taken up in these 
chapter headings: Apicoectomy, Oral Surgery for Dental Prosthesis, Heat 
and Cold Indieations in Oral Therapy, Oral Infections, Cysts of the Oral Cav- 
tv, Surgieal Treatment of Cysts of the Oral Cavity, Salivary Stones, Surgical 
'reatment of Oral Nonmalignant Tumors, Complications Associated With Oral 
Surgery, Oral Malignancies: The Dentist’s Responsibility, Oral Malignancies: 
\ianagement of the Primary Lesions and Their Cervical Metastases, Radiation 
Therapy of Careinoma of the Oral Cavity, Cleft Lip, Cleft Palate, Oral Prosthesis 

Rehabilitation of Cleft Palate Patients, Surgical Treatment of Prognathism of 
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the Lower Jaw, Fractures of the Mandible and Maxilla, Roentgen Anatomy of 
the Facial Bones and Jaws, Oral Radiographic Localization, Anatomical Ex- 
planation of Pain in and About the Oral Cavity, Treatment of Pain in the 
Oral Cavity and Vicinity, Oral Surgery in the Hospital, Sterilization and Dis- 
infection, Hospital Dental Care and Dental Education, and the Legal Aspects 
of Oral Surgery. The collaborating authors, on the whole, presented their 
chapters well, but many of them were too brief to be adequate. 

The author has attempted to include too much in the volume, from law, 
dental education, prothetics, radiation of carcinoma, x-ray interpretation and 
diagnosis, cleft lip and palate, to exodontia and minor and major oral surgery, 
and, as a result, has produced a very superficial text. 

Epwarp L. SLEEPER. 


Accepted Dental Remedies. Eighteenth edition. Council on Dental Thera- 
peuties, American Dental Association, Chicago, 1953. 208 pages. Price, 
$2.00. 

This well-known and very useful book is published annually. It contains 

a description of all the drugs which have been accepted by the Council on 

Dental Therapeutics. Numerous changes were made in this new edition in 

order to bring the listing up-to-date and provide the most recent information. 

The Council states that no edition of Accepted Dental Remedies should be 

relied upon for current reference beyond the year of its publication, because the 


status of dental products is constantly changing. 
Kurt H. Toma. 


The Physiological Foundation of Dental Practice. By L. L. Langley and 

E. Cheraskin, St. Louis, The C. V. Mosby Company, 1951. 

The degree of acceptance of this newly conceived approach to teaching 
physiology to the dental student is directly proportional to one’s sympathy with 
the initial premise as stated by Dr. Volker in the foreward and reiterated by 
the authors in the preface. In brief, this premise asserts that the educational 
needs of the dental and medical student in respect to physiology differ by virtue 
of the fact that the dental practitioner is a specialist in only one phase of the 
healing art; thus, he must be better informed in some facts of physiology, while 
other aspects of this science are either completely foreign to his needs or require 
only brief consideration as a background for better general understanding in 
human function. 

Having been imbued with the advantages of a general training supplemented 
by emphasis in a specific area, this concept is not readily acceptable. An inherent 
sequela of the philosophy mentioned is the danger of developing concepts with 
narrow boundaries. Furthermore, exception may well be taken with the authors’ 
opinion of those areas of physiology which are of importance to the dental 
student. For instance, considerable more detail and emphasis are devoted to the 
discussion of the circulatory system than is to the endocrine system. The heart 
alone receives as much attention as the endocrine system with one entire chapter 
being devoted to electrocardiography. Admittedly a knowledge of the physiology 
of the heart and circulatory system is essential to the dental student; never- 
theless, is not a greater familiarity with the endocrine system more essential? 
Surely, the normal and abnormal functions of our endocrine glands have more 
numerous and diverse effects upon the oral and dental tissues than a eardiac 
or circulatory dysfunction. 

On the positive side of the ledger is the fact that the text is clearly and 
concisely written; illustrations are simple and readily understood. The applica- 
tion of the various functions as related to the mouth and masticatory strue- 
tures must prove most helpful to the student. The material is well organized 


and presented in a logical sequence. 
JaAcK BLoom. 
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Mixed Tumors of the Skin: Criteria for Diagnosis. L. G. Khedroo, and P. A. Casella. 
Surgery 30: 674, 1951. 


“One of the commonest surgical procedures is the removal of small isolated cutaneous 
ieoplasms either for cosmetic reasons or to rule out the possibility of malignancy. Con- 
sistent and consecutive micropathologie studies would reveal that many of these small 
growths are not the usual neurofibromas, hemangiomas, nevi, or sebaceous cysts, but fall 
into the category of the uncommon. Into one such category can be placed tumors which 
contain an admixture of ectodermal and mesodermal elements. 

“Grossly, this singular neoplasm, measuring anywhere from 0.5 em. to 3 em. in 
diameter, is invariably encapsulated with a fine layer of fibrous connective tissue. When 
surgically excised it can be easily separated from the subcutaneous tissues, but will be 
found to be inherently attached to the skin, mimicking in this respect the common 
sebaceous cyst. 

[These tumors are benign, have a long clinical course, and seldom recur.] “The 
microscopic picture, the only specific method of making an accurate diagnosis, reveals 
tissue derivatives of both ectoderm and mesoderm. The epithelium may be simple 
squamous, stratified squamous, or stratified columnar, occurring in cords, sheaths, alveoli, 
or forming ecystie spaces. Occasionally sweat glands and racemose glands can be noted. 
Mitoses are infrequent (only one instance recorded). The mesodermal tissue usually is 
fibrous connective tissue, mucoid tissue, cartilage, and bone. Occasionally hyperplasia of 
the blood vessels occurs. There is no evidence of chronic inflammatory tissue although in 
several instances lymphocytic infiltration of the tumor proper was recorded.” 

To define these tumors more clearly the authors have set up three criteria which they 
consider helpful in the diagnosis, 

Jack Bloom. 


Bacteriological Problems of Dental Caries. N. E. Goldsworthy. Australian J. Dent. 56: 


147, 1952. 


Prevention can be discussed only in the most general terms since its nature will de- 
pend upon the etiology of the disease. Assuming that a case for bacterial action has been 
established, we may proceed along one or more of the following lines: 

a. The most obvious method of attacking offending organisms is to remove them, as 
for instance is attempted but never attained by oral hygiene. Few, however, would on 
the basis of present knowledge recommend the discontinuance of oral hygiene. There is, 
for instance, the well-known observation of Fosdick, that when oral hygiene is energetically 
ind conscientiously practiced immediately after eating it can effectively limit the 
nitiation of new lesions. On the other hand we must admit that, as usually practiced by 
the so-called “average” person, oral hygiene is little more than a gesture justifiable mainly 
esthetic grounds. Never before has so much oral hygiene (so-called) been practiced 
among civilized peoples, yet never before has the incidence of dental caries been so high 


among these same civilized peoples. 
b. We may attempt to interfere with the metabolism of the organisms by attacking 
ir enzymes either (1) by the application of specific and recognized enzyme poisons, for 
example, fluorine, or (2) by the application of antibiotic mechanisms, for example, by im- 
planting harmless organisms recognized to be antibiotic toward suspected etiological 
nts (Aerobacter versus Lactobacillus) or by the use of antibiotic products (penicillin). 
While there is experimental evidence for the partial success of (1) in animals, it is at 
present doubtful whether this measure is applicable on an effective scale to human beings. 
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Also the establishment in the mouth of organisms which might prevent other bacteria 
(such as Lactobacillus) from initiating or promoting lesions is by no means easy, unless 


assistance is given by: 

ce. The use of selected diets. Diets should be chosen for their ability not only (1) 
to promote the growth and activities of the implanted organism but also (2) to depress 
those of any particular etiological agent, or if possible (3) to act in both ways. 

If we disregard for the moment the associated economic and psychological problems, 
dietetic measures for the control of the oral flora are the most promising of all the caries- 
control mechanisms directed against oral bacteria; for example, it has been clearly shown 
that a diminution in the intake of sugar and refined carbohydrates generally will result 
(at least under certain conditions of living) in a fall in the Lactobacillus count and in the 
incidence of new lesions. 

This dietetic approach to the problem of control of dental caries can, then, legiti- 
mately be regarded as bacteriological in nature and should be energetically made, despite 
the obvious difficulties which attend it. 


Nutritional Aspects of the Problems of Dental Caries. Cecil Hearman. Australian J. 

Dent. 56: 151, 1952. 

The dietary factor as applied to the external environment of the tooth: 

No one seriously disputes the fact that the degradation of fermentable sugars and 
starches into acids, which are concentrated on the tooth surface, initiates the carious 
process. Of all the foods eaten by man only the cooked starches and sugars are capable 
of undergoing enzymic degradation to acids in the mouth. They are thus the sole caries- 
causative foodstuffs. To initiate caries the starches must be of a sticky, tenacious con- 
sistency because their relatively slow fermentative action requires prolonged and close 
approximation to the tooth surface before the acids can reach sufficient concentration to 
cause damage. Such foods as cakes, biscuits, bread and jam, and most patent breakfast 
foods fall into this category. Unless the starches are mixed with sugar they possess very 
little lodgeability. Consequently, such starches as spaghetti and macaroni are relatively 
harmless. Sugars, to be caries-causative, must be taken in fairly strong solutions so that 
they develop sufficient osmotic pressure to cause deep penetration of the dental plaque. 
Weak solutions of sugar, such as those occurring in natural fruits, remain on the surface 
of the plaque where they are neutralized by the saliva or the plaque itself. Concentrated 
sugars, in the form of sweets and candies, may develop an osmotic pressure of as high as 
60 atmospheres. Under these conditions sugar solutions are drawn deep into the plaque 
and, where lamellae are present, into the tooth itself. At the same time water is with- 
drawn from the plaque and its buffering capacity is broken. The conditions are now 
present for the enzymic degradation of the contained sugars to organic acids although the 
extent and exact nature of the reaction is further governed by the bacterial population of 
the dental plaque. Stephan believes that, when lactobacilli predominate in the plaques, 
they halt the degradation process at the lactic and pyruvie acid stage, and permit a more 
prolonged accumulation of these acids. In the presence of other organisms a relatively 
quicker oxidation of these acids takes place to carbon dioxide and water. In view of this 
knowledge it is only natural that we should ask the question, “Are these dentally dangerous 
foods necessary to the general health of the patient?” The answer is decidedly in the 
negative. Both sugar and white flour are highly refined and chemically bleached extracts 
of the natural product and it is most unlikely that nature intended their use in such con 
centrated form and quantity. The consumption of sugar in Australia has now risen to the 
really alarming figure of 131 pounds per head per annum. At the present time we eat 
about seven times as much sugar as people living in Italy and Spain, and it would be 
interesting, indeed, to study the comparative dental pictures. 

There is no real need for sugar in the diet. Contrary to general belief, it does not 
provide energy, unless the vitamins thiamin, niacin, and riboflavin are present in sufficient 
quantity to ensure its complete metabolism. Excessive quantities of sugar in the diet 
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esult in a deficiency of these vitamins. The normal individual can obtain all his glycogen 
equirements from the starches in whole-grain cereals and potatoes, the sugars in natural 
fruits and some vegetables, and from lactose in milk, plus honey in small quantities. It 
well to remember that cane sugar does not contain fats, proteins, minerals, vitamins, or 
oughage. It is a dead food, containing neither protective nor body-building elements. 
i the other hand, it provides the substrate for enzyme action, it promotes the growth 
f lactobacilli, it depresses the growth of the opposing ammonifying organisms, it perverts 
ppetite, it decreases the intake of protective foods, it increases the lodgeability of starchy 
foodstuffs, and it diffuses readily into the dental plaque. The sum total of these reactions 
ay be expressed in the simple statement: sugar rots teeth. 
A plain, simple, balaneed dietary, which bans entirely sugar, biscuits, sweets, cakes, 
ind jam, will practically eliminate dental caries and at the same time it will promote a 
vell above normal standard of good health. No better example of this fact is available 
than the one provided by the Bailey experiment with institutional children at Bowral in 
this State. This experiment was started in 1942 with the result that 86 children now have 
fewer cavities between them than in one jaw of the average child. 
We can summarize the whole of this contribution in one sentence: As far as the 
prevention of dental caries is concerned it is more important to know what to leave out 


of the dietary rather than to worry about what should be put into it. 


Leptotrichia Associated With an Oral Infection. T. G. Ludwig. ID. J. Australia, pp. 53, 54, 
April, 1952. 
Introduction 


Filamentous organisms of the genus Leptotrichia commonly occur upon the teeth and 
adjacent soft tissues. It is generally accepted that they have little pathogenic significance, 
uut it has been claimed that they have been found in association with pathological condi- 
tions of the pharynx, mouth and ear, and meninges. The study of these organisms has been 
indered by the great difficulty in isolating them, and it is probable that the role of Lepto- 
trichia in lesions in the oral cavity will not be clarified until suitable methods of artificial 
iltivation can be devised. 

In this paper a case is reported of an oral infection apparently produced by a fila- 


entous organism morphologically similar to the Leptotrichia. 
Case Report 


Clinical Findings.—The patient, a girl aged fifteen years, was referred to the United 
Dental Hospital, Sydney. She appeared to be in good general health and had no history 
f any systemic diseases. She complained of pain associated with the lower left second 
molar. Upon examination a very slight swelling could be palpated externally at the angle 

the mandible on the left side. There was a large carious lesion involving the occlusal 
surface and extending into the pulp chamber of the lower left second molar, radiographs 
of which showed an area of rarefaction in the bone surrounding the apices. The remaining 
teeth in this region were normal. The patient’s temperature was normal and remained 
thin normal limits throughout the course of the infection. 
It was decided to remove the carious molar under a general anesthetic, but due to 
nisunderstanding this was not done until ten days after the patient was first seen. The 
removal of the tooth relieved the pain, but the swelling persisted and continued to enlarge 
slowly, and so 300,000 units of procaine penicillin were administered daily for one week. 
\t the end of this time a small, reddish, indurated swelling showing some tendency to 
nt was present at the angle of the mandible. Extraoral heat was applied and, after 
several days, drainage was established by incising the swelling externally. A _ small 
ntity of extremely viscous pus was evacuated which contained a large number of 
granules, many of which were very large, some being up to 4 inch in diameter. They were 


. tough, fleshy consistency and proved difficult to emulsify. 
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After drainage had been established a rapid improvement in the patient’s condition 
occurred. The swelling subsided and after dressings had been applied for a few days the 


patient failed to attend for any further treatment. 


Laboratory Examinations.— 

Methods.—(a) Stained films: Films of the pus were stained by Gram’s, Neisser’s and 
Ziehl-Neelsen’s methods. In addition films were prepared from the granules contained in the 
pus and stained by similar methods. Several of the larger granules were embedded in paraffin 
and sections were prepared and then stained by Gram’s method, 

(b) Attempts to obtain cultures: A variety of media were used in attempts to grow the 
organisms. Nutrient agar and nutrient broth were enriched with blood, serum, glucose, and 
saliva in various proportions. In addition, tomato-peptone agar, Loeffler’s medium, Robert 
son’s cooked meat medium, and sterile saliva to which glucose had been added were used. 
The media were inoculated with loopfuls of the pus with portions of the fragmented granules. 
Where solid media were used both surface and shake cultures were prepared. All cultures 
were incubated under both aerobic and anaerobic conditions at 37° C, 

Results.—(a) Examination of stained films: An examination of the films prepared 
from the pus and stained by Gram’s method showed numerous filamentous organisms lying 
These organisms occurred as straight or curved, unbranched, thick 


among the pus cells. 
The ends of the organisms were 


threads varying in length from 20g - 2004 by Ip - 1.5y. 
usually rounded, but some tapered at both ends. Most of the organisms stained irregularly, 
but some regularly staining forms were seen. Many showed constrictions of the cell wall, 
which were usually associated with the presence of a deeply staining body within the substance 
of the organism. There was little tendency toward segmentation. The filamentous or- 
ganisms were the only organisms that could be seen in the films. 

The films stained by Neisser’s method gave essentially similar results to those stained 
by Gram’s method. The filamentous organisms were not acid-fast, nor were any acid-fast 
organisms detected in the pus. 

The granules proved to be composed of filamentous organisms interwoven into almost a 
solid mass. This could best be seen in the stained paraffin sections of the granules. The 
organisms were identical with the forms occurring in the fluid portion of the pus. 

(b) Attempts to obtain cultures: Despite the varied media that were employed, it was 
not possible to obtain cultures of any organisms from either the pus or the emulsions pre- 


pared from the granules. 
Discussion 


No pathogenic significance is claimed for the Leptotrichia, but it has been suggested 
that they have been associated with the infection of various tissues. It is possible, how- 
ever, that they have been confused with the organisms of the genera Fusiformis and 
Corynebacteria. 

They are often seen in the exudates from a variety of oral infections in human beings, 
and occur frequently in pus from actinomycotie lesions. It is not known whether they 
play any part in the formation of these lesions, or whether they are merely accidental 
contaminants from the oral cavity. It has not been possible to demonstrate any patho- 
genicity by animal inoculation, and Rosebury, Macdonald, and Clark have shown that 
Leptotrichia cannot be transmitted through laboratory animals. 

Morphologically the filamentous organisms seen in the material evacuated from the 
swelling corresponded to the organisms of the genus Leptotrichia. Bibby has reported the 
successful culture of a number of these organisms, but although his methods were followed 
cultures could not be obtained. 

The pus and granules from the lesion apparently contained only filamentous or- 
ganisms. Only rarely must such material be available and the fact that cultures could not 
be obtained emphasized that as yet little is known of the growth requirements of the 


Leptotrichia. 
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It is possible that other organisms of the oral flora had access to the affected tissues, 
uit none were. recovered or seen. The distinctive features of the pus seemed attributable 
) the Leptotrichia, and it was felt that these were the main organisms concerned in the 


roduction of the lesion. 


ORAL MEDICINE 


Studies on the Relationship of Tissue Fluid and Blood Levels of Penicillin. Louis Wein- 
stein, George K. Daikos, and Thomas 8. Perrin. J. Lab. & Clin. Med. 38: 712, 1951. 


“The partition of penicillin between the blood and tissue fluids is a problem which 
has attracted the attention of investigators from the time that this antibiotic agent first 
became available. While information concerning the concentration of drug in the blood 
is of great importance in studying its absorption and excretion, it may be of little or no 
alue in ascertaining the actual quantity of antibacterial substance at a site of infection. 
‘here is little doubt that the tissue level of penicillin is related to the blood concentra- 
tion, but the degree of relationship, particularly as it involves the duration of antibacterial 
effect, is not settled. 

“A new method for estimating the level of penicillin in tissue fluids has been devised. 
This consists of the subcutaneous implantation, in rabbits, of sterile fibrin clots of uniform 
composition and the determination of drug in these clots, after trypsin digestion, at 
specific intervals following intramuscular injection. .. . 

“These studies indicate that penicillin is present in tissue fluids for a longer time than 
in the blood after intramuscular injection. Peak levels of drug usually appeared in the 
fibrin elots in about two hours after parenteral administration and were, in many in- 
stanees, greater than the highest concentrations demonstrable in the circulation. A direct 
relationship exists between the amount of penicillin given intramuscularly and both the 
intensity and duration of antibacterial effect in the fibrin clots or, by influence, in the 
subeutaneous tissue fluids. Thus, when 15,000 units of penicillin were injected, the drug 
was detectable for from two to six hours longer in the fibrin clots than in the blood, while 
with 50,000 to 100,000 units, tissue fluid concentrations were present for from six to ten 
hours longer than in the peripheral circulation. These observations confirm those of 
Florey and co-workers, Ungar, and Schacter. 

“The clinical implications of the data presented in this paper are readily apparent. 
The fact that penicillin is capable of penetrating fibrin has been proved in human disease 
by. the sueecessful control of infections in which fibrinous exudates constitute a major 
feature, e.g., empyema, bacterial meningitis, and subacute and acute bacterial endocarditis. 
The persistence of penicillin activity in fibrin masses for longer periods of time than in 
the blood emphasizes the fact that the quantity of drug in the circulation has significance 
only beeause it is related to the intensity and duration of the antibacterial activity in the 
tissues. Since penicillin can be found for considerably longer periods of time in tissue 
fluids and fibrin masses than in the blood, the clinical use of so-called discontinuous 
therapy appears to be entirely reasonable. The data obtained in these studies validate, 
on an experimental basis, the clinical observations that the administration of relatively 
large quantities of penicillin at infrequent intervals (e.g., every eight to twelve hours) is 
ery effective in eliminating infections due to penicillin-sensitive organisms, in spite of the 


fact that blood levels are present for only short periods of time.” 
Jack Bloom. 


Prevention of Allergic Transfusion Reactions; the Prophylactic Use of Antihistamine in 
Blood to Prevent Allergic Transfusion Reactions. H. E. Ferris, S. Alpert, and C. S. 
Coakley. Am. Pract. & Digest Treat. 3: 177, 1952. 

The authors report the use of the antihistaminie Pyribenzamine Hydrochloride to 
i\imize the oecurrence of allergic reactions which may take place during the transfusion 


whole blood to patients. Their series consisted of a total of 1,349 pints of transfused blood; 
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742 pints, with no antihistamine added, were transfused and used as a control; 607 pints 
were protected by the addition of 25 mg. of Pyribenzamine Hydrochloride in 1 c.c. of 
distilled water to each. The reactions were classified as allergic, pyrogenic, hemolytic, and 
others. In the control series of 742 pints transfused, a total of 55 reactions were recorded, an 
incidence of 7.1 per cent. In the series of 607 pints of blood to which Pyribenzamine 
Hydrochloride had been added, only 2 reactions were noted, an incidence of 0.32 per cent. 
There was a complete absence of pyrogenic reactions in this experimental group. In several 
eases where an allergic reaction to transfusion had been noted previously, patients were 
given Pyribenzamine Hydrochloride intravenously or by mouth and were transfused with 
unaltered blood with no reactions occurring. 

The authors conclude that in view of the evidence shown in this study, one should expect 
to minimize, if not completely eliminate, the untoward effects of transfusion reactions by the 
addition of 25 mg. of Pyribenzamine Hydrochloride to each pint of transfused blood. 


Fatal Herpes Simplex Infection in a Newborn Infant. J. J. Quilligan, Jr., and J. L. Wilson. 
J. Lab. & Clin. Med. 38: 742, 1951. 


“A strain of herpes simplex virus was isolated from antemortem skin and postmortem 
skin and liver in a newborn infant who showed evidence of vesicular lesions of the skin 
plus probable encephalitis. Histologically areas of focal necrosis of the liver with intra- 
nuclear inclusions of the hepatic cells were also found. 

“It was assumed that an episode of vesicular gingivostomatitis in the above infant’s 
mother occurring in the immediate antepartum period was caused by a strain of herpes 


simplex virus, and represented the source of infection in the newborn.” 
Jack Bloom. 


Nevus Spongiosus Albus Mucosae. Report of a Case. D. Truett Gandy. Texas State |. 
Med. 48: 145, 1952. 


In 1935 Cannon reported a disorder unique in his experience for which he proposed 
the term “white sponge nevus of the mucosa.” Previous writers had recorded instances of 
mucosal involvement in association with various generalized ichthyosiform and hyper- 
keratotic conditions of the skin, but in Cannon’s case the accessible mucous membranes 
solely were affected and the involvement seemed to represent a clinical entity sui generis. 

Parallel examples of this unusual anomaly have been presented subsequently before 
several dermatologic societies. Because of the rarity of the lesion and its possible confusion 
with precancerous leukoplakia, the following case report is submitted. 


Case Report 


Mrs. B. N. W., aged 20 years, assistant to a dentist, was referred for an opinion 
about “the condition of her mouth.” The patient was not concerned as she had always 
had this “white mouth,” but her dentist employer had never seen anything like it. 

The patient was almost totally edentulous, for reasons irrelevant to this report, and 
removal of her dentures revealed a peculiar, pearly white condition extensively involving 
the buccal mucosae, gingivae, floor of the mouth, and sides of the tongue. The faucial 
pillars, palate, uvula, and lips were normal. Unlike leukoplakia, the deposit was soft and 
spongy and even could be scraped away in places without inducing hemorrhage. 

The vaginal and anal surfaces were normal. 

The condition in the mouth had been present as long as the patient could remember. 
Her deceased mother had been similarly afflicted, and careful questioning brought out that 
a maternal aunt and a maternal male cousin had had the same “white mouth” all their 
lives. I had no opportunity to examine them. Biopsy was refused. This patient’s personal 
and family history and her physical examination were otherwise noncontributory. 


Comment 


White sponge nevus of the mucosa is limited to the accessible mucous membranes 
principally the mouth. It shows no change throughout the years and produces no symptoms. 














oe oe a nN td cn 


Pe Sit 8 Sm 


ah ies eae 








icra Wadi 


ABSTRACTS OF CURRENT LITERATURE 465 


is congenital, hereditary, and familial and undoubtedly is related to the nevi. It is not 


ecancerous and requires no treatment. 
1 
° Jack Bloom. 


Comparison of In Vitro Sensitivity of Freshly Isolated Pathogenic Bacteria to Terramycin 
and Other Antibiotics (Aureomycin, Chloramphenicol, Penicillin, and Streptomycin). 
John C. Ransmeier, H. Eugene Brown, and Nell Davis. J. Lab. & Clin. Med. 38: 629, 
1951. 


“One hundred thirty-three strains of bacteria, most of them isolated from hospital 
patients, were tested in vitro for sensitivity to terramycin, aureomycin, chloramphenicol, 
and streptomycin. Gram-positive cocci were also tested with penicillin. 

“The antibiotic spectrum of terramycin generally resembled that of aureomycin, 
although terramycin inhibited pseudomonas strains in lesser concentrations and, like 
hloramphenicol, showed greater activity against shigella. 

“Terramycin appeared more active than aureomycin and chloramphenicol against 
{. aerogenes. Seven of ten strains were resistant to streptomycin. 

“Three Brucella suis strains were highly sensitive to terramycin, aureomycin, strepto- 
mycin, and chloramphenicol. When the organisms were recovered in relapse after treatment 
with terramyein, there was no increase in resistance to this drug. 

“Most sensitive to terramycin, aureomycin, and penicillin were pneumococcal and 
streptococeal strains. These required slightly higher concentrations of chloramphenicol and 
much higher concentrations of streptomycin for inhibition. Enterococci were somewhat less 
sensitive, but were inhibited by smaller amounts of terramycin, aureomycin, and penicillin 
than of the other antibioties. 

“Many staphylococci were sensitive to terramycin, aureomycin, and penicillin, but 
several resistant strains were encountered. Except for these staphylococci, like streptococci, 
were less sensitive to chloramphenicol and least of all to streptomycin. 

“Four of fourteen strains of Staph. aureus and five of ten strains of Staph. albus were 
highly resistant to terramyein, requiring 200 or more yg per milliliter for inhibition. Some 
strains were resistant only to penicillin, others to all agents tested. 

“Striking variation was noted in sensitivity of pseudomonas and enterococcus strains to 
all the antibioties. 

“Terramycin and aureomycin were highly active against ten strains of the tribe Mimeae, 
but most of these were resistant to streptomycin. Chloramphenicol was effective against two 
strains of Mima polymorpha and one of Colloides anoxydana, but high concentrations were 
required to inhibit seven strains of Herellea vaginicola. 

“None of ten proteus strains was effectively inhibited by the antibiotics tested, although 
some appeared less resistant to chloramphenicol than to the other agents. 

“Tests on three strains of Alec. fecalis, three of K. pneumoniae type B, and three 
salmonella strains are ineluded.” 

Jack Bloom. 


Riboflavin Excretion During Pregnancy and Early Lactation. A. Brzezinski, Y. M. Brom- 
berg, and K. Braun. J. Lab. & Clin. Med. 39: 84, 1952. 


“The requirement of various vitamins is greatly increased during pregnaney and 
tation, and markedly exceeds that of nonpregnant individuals. Various manifestations 
of vitamin deficiency are therefore more likely to occur during these periods of human life 
than at other times. 
“In previous papers on riboflavin deficiency, we were able to demonstrate that ribo- 
flavin deficiency manifestations frequently occur in pregnant women, and that their fre- 
ney increases with the progress of the pregnancy. 
“Riboflavin deficiency manifestations (glossitis, angular stomatitis, cheilosis, corneal 
cularization, ete.) chiefly appeared during the last trimester of pregnancy and generally 
revressed after delivery. They were particularly frequent in poorer patients who were 


st markedly affected by food restrictions. 
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“A clinical study and observations on riboflavin excretion in two groups of pregnant 
women (group A, twenty-nine patients with 0.7 to 1.3 mg. daily riboflavin intake; and 
group B, eighteen patients with 3.5 to 4 mg. daily riboflavin intake) revealed an increase 
in riboflavin requirement in pregnancy and lactation as demonstrated by the following 
findings: (a) Riboflavin excretion in pregnant women with sufficient riboflavin intake 
(group B) was distinctly lower than that of nonpregnant individuals (group D) on the same 
dietary regime. (b) The decrease in riboflavin urinary levels during the last trimester of 
pregnancy was evident in both groups (A and B) of pregnant women studied. (¢) Clinical 
manifestations of riboflavin deficiency occurred very frequently in pregnant women with 
low riboflavin intake, while they did not appear in nonpregnant control women on the 
same low riboflavin diet. (d) Riboflavin urinary levels rose significantly during the first 
week after delivery while the diet remained unchanged with respect to riboflavin content. 
(e) Riboflavin excretion in lactating women with sufficient riboflavin intake (group B) was 
distinctly lower than that of nonpregnant control subjects under the same dietary con- 
ditions. (f) A decrease in riboflavin excretion during the first two months of lactation 
after an initial rise during the first week following delivery. (g) The average riboflavin 
excretion during lactation was higher in both groups A and B when compared with that 


’ 


during pregnancy, especially during the last trimester.’ 
Jack Bloom. 


Naphuride Sodium in Treatment of Psoriasis. Ed. J. Ryan. J. Lab. & Clin. Med. 38: 945, 

1951. 

“This is a report of preliminary and clinical observations on the use of Naphuride 
(Suramin) Sodium in psoriasis. 

“This compound has been used with success in trypanosomiasis and in pemphigus. 
It was in treatment of the latter that its benefit in psoriasis was noted. 

“Only three cases have been observed to date: 

“Case 1—A 68-year-old woman had psoriasis for thirty years. Oral pemphigus had 
been present for four years. Shortly prior to treatment of pemphigus by Naphuride So- 
dium, the psoriasis had undergone an acute exacerbation with generalized involvement. 
Five injections of 1.0 Gm. of Naphuride Sodium were given intravenously at weekly in- 
tervals. Before completion of the course, the psoriasis had cleared, and only an occasional 
scalp lesion had been noted in the past two and one-half years. The pemphigus likewise 
improved and the patient at present is in excellent general health with only a rare and 
small lesion of the buccal mucous membrane. 

“Case 2.—A 35-year-old woman had psoriasis for ten years. She had the usual 
variety of remedies, and underwent exacerbations and remissions with and without relation 
to treatment. One month prior to treatment with Naphuride Sodium she had undergone 
an acute exacerbation of psoriasis, with complete involvement of lower extremities by 
red weeping lesions. After one injection of 1.0 Gm. intravenously, she improved, and was 
completely well upon completion of five injections at weekly intervals. Psoriasis of the 
scalp recurred after thirteen months. A second course of Naphuride Sodium, started two 
months after this recurrence, has just been completed. Half the lesions have cleared, and 
the remainder are improving. 

“Case 3.—A 57-year-old woman had psoriasis for fifteen years. Involvement was 
variable but extensive. At the time of treatment, chronic, elevated, scaling lesions were 
present on head, trunk, and extremities. One month after completion of five injections of 
Naphuride Sodium at weekly intervals, very little improvement had occurred. A_ secon 
course of five injections was started six weeks later. No further benefit resulted.” 


Jack Bloom. 
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OSSIFYING FIBROMA OF THE MANDIBLE 


Report of Two Cases 


CHARLES A. Waupron, D.D.S., M.S.D., Sr. Louis, Mo. 


pen the introduction of the term ‘‘fibrous dysplasia of bone’’ by Lichten- 
stein’? there has been an increasing tendency to apply this term to a 
group of fibro-osseous growths frequently seen in the jawbones. Prior to the 
introduction of this term, these lesions had been designated as localized osteitis 
fibrosa cystiea, fibrous osteoma, ossifying fibroma, osteofibroma, fibro-osteoma, 
diffuse hyperostosis, localized fibrous osteodystrophy, and similar terms. This 
great confusion in terminology and classification is probably due to the great 
variability in the proportion of fibrous to osseous tissue seen in these lesions 
and also to fundamental differences in opinion as to whether or not these le- 
sions represent true neoplasms. The neoplastic nature of this lesion has been 
diseussed by Montgomery,’ Phemister and Grimson, Weinmann and Sicher,° 
Willis, and Thoma.’ Thoma has evolved a classification for these lesions 
based on the degree of differentiation in the various tissues. He designates 
these lesions as ossifying fibromas, fibro-osteoid-osteoma, and mature fibro- 
osteoma. He believes that it is a true tumor which arises in the spongiosa.’ 
On the other hand many authors have expressed themselves as favoring a non- 
neoplastic character for these lesions. Lichtenstein and Jaffe? were among 
the first to suggest that lesions diagnosed as ossifying fibroma actually repre- 
sent a monostotie form of fibrous dysplasia. According to these authors, the 
skeletal lesions result from perverted activity of the bone-forming mesenchyme 
and the individual bone lesions may be likened to a hamartoma. Schlum- 
berger,® in reviewing 67 cases of fibrous dysplasia involving a single bone, con- 
cluded that the monostotie form of the disease is not the result of a congenital 
anomaly and has no etiologic relationship to the polyostotie form. He believes 
that there is considerable evidence to link monostotie fibrous dysplasia with 
previous trauma. Cahn,° Fisher,’® and Robinson" also have suggested that 
most eases previously reported as ossifying fibroma are actually examples of 
fibrous dysplasia. Billings and Ringertz,'* while applying the term fibro- 
osteoma, express doubts that these lesions are true neoplasms. 

In some respects debate as to whether or not these two entities are identi- 
eal is academic. However, the problem does have a certain elinieal signifi- 
canee. Regardless of varying opinions as to etiology, all authors regard 
fibrous dysplasia as nonneoplastic. Consequently treatment as recently sum- 
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marized by Kaufman’* tends to be very conservative. On the other hand a 
neoplastic connotation for such lesions would imply somewhat more vigorous 


therapy. 

It is my personal belief that it is a mistake to assume that all of these 
fibro-osseous lesions are identical or should be classified under one heading. 
From personal observation and examination of cases reported in the literature, 
the majority of those encountered show an ill-defined, irregular replacement 
of the normal bone structure. As pointed out in recent papers by Pind- 
borg,’* *° a neoplastic designation for these diffuse processes is not in keep- 
ing with established concepts of neoplasia. There remains, however, a smaller 
group of sharply circumscribed lesions which may properly be considered as 
neoplasms of bone. The two cases to be presented show many features in 
common and I believe may be considered as examples of true mesenchymal 
neoplasms arising within the mandible. 


Case Reports 


Case 1.—This patient was a 57-year-old white man who consulted his dentist for 
routine dental care. Full-mouth radiographs were taken which showed a radiolucent area 
in the left side of the mandible which extended from the apex of the distal root of the 
first molar to the apex of the lower left cuspid (Fig. 1). The patient was referred for 


diagnosis and treatment. 


Fig. 1.—Case 1. Dental radiographs showing well-defined radiolucent area in mandible. 
The mandible in the involved 


The clinical examination was essentially negative. 
The patient had a 


area appeared slightly enlarged when compared with the right side. 
full complement of teeth which showed a moderate degree of attrition. The teeth which 
were in association with the radiolucent area all gave a normal response to the electric 
vitality tester. The patient had never experienced any pain or discomfort in that region 
Lateral-jaw radiographs showed an oval, unilocular 


and was unaware of the growth. 
The process was predominantly osteolytie with a 


radiolucent area with sharp margins. 
central spherical area of increased density. (Fig. 2.) 

The patient was admitted to the hospital for treatment. Laboratory studies includ 
ing blood chemistry were all normal. Under block anesthesia, a flap was reflected on the 
buecal surface of the left side of the mandible. The buccal plate was thin and easily 
removed, exposing a solid, whitish mass. A portion of the growth was removed for a frozen 
section. This was reported as being a benign fibroma. The window was enlarged and the 
tumor was easily enucleated in several large pieces. The resulting bony defect had smooth 
walls. The cavity was cauterized and packed with ribbon gauze. Microscopic examina 
tion showed a well-differentiated fibroblastic tumor. The fibroblastic cells were arranged 
in interlacing bundles with numerous collagen fibers between the individual cells. Nu 
merous spherical islands of calcified material were scattered through the tumor. (Fig. 3. 
The margin of the tumor showed evidence of a capsule. The central mass evident in the 
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Fig. 2.—Case 1. Lateral-jaw radiograph showing the extent of this lesion. 











. 3—Case 1. Photomicrograph (X100) showing the bundles of fibroblasts and a mass of 
calcified material. 
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radiograph proved to be a focus of bone formation. The diagnosis was ossifying fibroma 
of the mandible. The postoperative course was uneventful. Radiographs taken three 
years later showed normal bony regeneration in the operative site. 


Case 2.—A 17-year-old Negro girl came to the clinie for treatment on Sept. 14, 1950. 
She complained of a swelling in the lower left molar region. She stated that she had been 
aware of this swelling for only several days, Clinical examination revealed a firm expan- 
sion of the alveolar process in the lower left first molar area which bulged outward in the 
buecal surface of the alveolar process, The lower left first and second premolar and see 
ond molar teeth were slightly sensitive to percussion. The first molar had been extracted 
several years previously. The patient was unable to recall the reason for extraction. 
Dental lateral-jaw radiographs were made of the involved area. These showed a sharply 
circumscribed radiolucent area which apparently involved the mesial root of the second 
molar and extended forward to the distal surface of the second premolar. The involved 
area was sharply demarcated with a smooth, regular border. This radiolucent area con- 
tained small calcified foci. (Figs. 4 and 5.) An operation was performed on Sept. 21, 
1950. Under local anesthesia, a mucoperiosteal flap was reflected. The bone overlying the 
pathologie area was thin and was removed with rongeur forceps exposing a firm, solid tu- 
mor. The tumor enucleated easily in one piece. The second premolar and second molars 
were extracted because of extensive loss of supporting bone. The tumor bed was cauterized 
and packed with iodoform gauze. 


Fig. 4.—Case 2. Dental radiograph showing sharply circumscribed radiolucent lesion in lower 
first molar area. 


Pathologic Examination.—The specimen consisted of a firm, whitish tumor measuring 
3 by 2 em. The surface was smooth, slightly lobulated, and the mass appeared to be en 
capsulated. (Fig. 6.) Microscopic examination showed an encapsulated cellular tumor 
composed of fibroblasts arranged in interlacing bundles. The individual cells were sep 
arated by collagenous fibers. No mitotic figures were observed. Scattered through the 
tumor were small amorphous masses of calcified material. It is possible that these represent 
remnants of the bone replaced by the tumor. (Fig. 7.) In several small, localized areas 
irregular trabeculae of osteoid and immature bone were observed (Fig. 8). This change, 
however, was not a prominent finding. 


Diagnosis: Ossifying fibroma of the mandible. 


The postoperative course was uneventful. Radiographs taken nine months later showed 


good regeneration of bone in the involved area. 


Ackerman and Regato’ state that the diagnosis of bone tumors requires 
the combined efforts of an experienced clinician, roentgenologist, and patholo- 
gist. Reliance on biopsy alone can be dangerous and may lead to serious 
error. On the basis of histologic examination alone, especially of a small bi- 
opsy, an ossifying fibroma cannot be distinguished from fibrous dysplasia. 








OSSIFYING FIBROMA OF MANDIBLE 471 


oni beh ia 








Fig. 5.—Case 2. Lateral-jaw radiograph showing extent of process. 
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g. 6.—Case 2. Photograph of gross specimen. (Photograph was taken after removal of a 
block for microscopic section.) 
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In faet, the essential histologic features may be seen at the margins of an 
ameloblastoma, osteogenic sarcoma, and in a number of other diseases and 
neoplasms of bone. Sherman and Sternbergh"’ have discussed the radiologic 


Fig. 7. 


Fig. 7.—Case 2, Photomicrograph (X100) showing cellular structure of tumor with small 
calcified foci. 

Fig. 8.—Case 2. Photomicrograph (100) showing localized focus of new bone formation 
in tumor. 


findings in ossifying fibroma and given their reasons for considering it a sep- 
arate entity. The roentgenologic features in the two cases reported here were 
consistent with their findings of unilocular, oval lesions with distinet margins. 
The clinical, radiologic, and pathologie features of these two cases would in- 
dicate that they are examples of ossifying fibromas of the mandible. 
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Periodontia 


MANAGEMENT OF THE PERIODONTAL ABSCESS 


JOHN F. PricHarp, D.D.S., Fort WortnH, TEXAS 


HROUGHOUT periodontal literature of the past the appearance of a 

periodontal abscess has been regarded as an unfavorable, or even grave, 
manifestation as far as the life of the involved tooth was concerned. Even as 
recently as 1951 Coolidge and Hine’ state, ‘‘Prognosis of the lateral, or perio- 
dontal, abscess is not favorable.’’ 

With the use of modern techniques, it has been the experience of many 
therapists that many of the teeth involved with periodontal abscesses are need- 
lessly sacrificed. Not only can these teeth be retained in health but their 
response is frequently complete and successful. There are indications for 
certain methods of therapy and it is the purpose of this report to enumerate 
some of the techniques found useful and to evaluate the results obtained by 
their use through case reports. 

Periodontal lesions are generally chronic in nature and their chronicity 
makes it difficult to achieve reversal of the disease process. Orban has called 
attention to the slow response of chronie inflammatory conditions as compared 
to acute gingival inflammation which yields quickly to treatment.? Response is 
determined by the inflammatory elements that are present. Acute inflammation 
is characterized by the polymorphonuclear neutrophilic leukocytes while the 
cells most characteristic of chronic inflammation are the lymphocytes and plasma 
cells. 

The acute abscess is an area of high metabolic activity,? and treatment 
following resolution of acute inflammation has advantages of the presence of 
repair elements in the tissues not present in the chronic lesion. In disease 
generally, the more acute the inflammatory reaction the more dramatic the 
response to rational therapy. This is true of periodontal pathology as well. 
It might be well, at this time, to review briefly the mechanism of the formation 
of the periodontal abscess. 

The periodontal abscess is initiated by the entry of bacteria into the tissues 
from the pocket, an invasion which is often, though not necessarily, the con- 
sequence of trauma. The periodontal tissues, being rich in blood vessels and 
lymphaties, offer very effective resistance to the growth and propagation of 
bacteria and the lesion becomes a sharply localized focus of intense inflammatory 
reaction. Usually there is a mechanical basis for the formation of a periodontal 
abscess. Most, if not all, of them form when the mouth of the pocket becomes 
occluded, preventing free drainage of exudate. Obviously, long, deep, narrow, 
tortuous pockets are more easily occluded than wide, broad pockets. It is per- 
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fectly true that a broad pocket may become partially occluded—especially in 
trifureation involvements—but as a general rule the pocket so involved has a 
tendency to be narrow. 

Pockets involved in abscesses are characterized by remissions and exacerba- 
tions. Acute inflammatory elements are present during the exacerbations, 
viving a physiologic basis for a favorable response, if treatment is applied im- 
mediately following reduction of the acute symptoms. Management of the 
periodontal abscess is not dependent entirely upon the acuteness or chronicity 
of the lesion, but a great deal upon its location and topography. If the lesion 
resides purely in the gingival tissue around a single-rooted tooth, therapy is 
extremely favorable, whereas, should the lesion reside in the bone (intra- or 
infrabony pocket) it becomes more difficult to manage. In this latter instance, 
however, prognosis is not definitely hopeless since in many cases therapy is 
suecessful and the bony defect is filled in. If, however, the periodontal abscess 
is found on the trifureation of a maxillary molar, the lesion is much more 
difficult to treat beeause of the inaccessibility to the disease area and also because 
of the usual topography of the abscess. 

An abscess may occur in either a gingival or infrabony pocket. Infrabony 
pockets are the same histologically as gingival pockets; both have a hard tissue 
side, the cementum, and a soft tissue side, the epithelium, the difference being 
that in the infrabony pocket the alveolar crest is coronal to the base of the 
pocket. Infrabony pockets are common in periodontosis but also tend to develop 
where bone is thick or where it has other function, such as muscle attachment or 
support of an adjoining tooth. They may be wide or narrow. It has been the 
experience of periodontists that therapy following the acute phase of a perio- 
dontal abseess which resides in an infrabony pocket will result in faster repair 
of the bone than when the lesion is a chronic one. The explanation for this is 
not clear but probably is due to the local environment of an acute inflammation 
in contrast to a chronie inflammatory process. 

Treatment is directed toward eliminating the pocket by reattachment, that 
is, by the formation of new periodontal fibers embedded in new cementum, or 
by the production of selective recession. In the infrabony type pocket recession 
can be produced only by removing the bone to the base of the suleus. This latter 
method of management does not produce a very esthetic result. Also there is 
a considerable amount of bone to be sacrificed. Generally, it is a poor second 
best when compared with reattachment. It should be used only when repeated 
failures attend reattachment attempts. Reattachment is most favorable in the 
infrabony pocket whose topography is deep, narrow, and blind.* The treatment 
of choice, subgingival curettage, has become more useful because of the systematic 
approach developed by Goldman.* In this method the key to success is the 
maintenanée of the integrity of the blood clot because it is from the clot that 
fibroblasts proliferate to differentiate into the various tissue elements comprising 
the new periodontium. 

The technique requires complete removal of both attachment and erevicular 
‘pithelium, careful planing of the eementum, and protection of the blood elot. 
he free gingival margin is excised; this tends to prevent the apical proliferation 
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A white woman aged 41 with an acute periodontal abscess involving 
Following reduction of the acute symptoms 
A, Clinical appear- 


ance at the time of treatment; B, radiographs before treatment showing extensive bone resorp- 


Fig. 1.—Case 1. 
the right maxillary central and lateral incisors. 
by incision and drainage, the teeth were treated by subgingival curettage. 
tion;, C, photograph six months after treatment showing recession; D, radiographs seven 
months after treatment showing new trabeculated bone. 
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‘f the epithelium by increasing the distance it must cover and also eliminates 
the gingival portion of the pocket. A new epithelial attachment develops where 
the downward growth of the epithelium from the gingival margin meets the new 





B. Cc. 





Fig. 2. ase 2. A white woman aged 50 with an acute periodontal abscess of a pocket on 
the mesial and labial of the left maxillary central incisor. Following reduction of the acute 
symptoms treatment was by subgingival curettage. A, Photograph before treatment; 8B, radio- 
graphs before treatment; C, radiographs five months after treatment showing increased density 
and filling in of bone. 





A. B. 





Fig. 3.—Case 3. A white man aged 40 with an acute periodontal abscess of the right 


maxillary first premolar with marked swelling and copious drainage of a purulent exudate. 


1, Radiograph before treatment; B, radiograph four months after treatment by subgingival 


curettage. 


periodontal fibers. Healing must be by first intention or there will be no 
‘eattachment. 


Ten cases are reported as examples of those treated in my office during the 
ast three years. Treatment was by subgingival curettage or by the principle 
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of production of selective recession, depending upon the topography of the 
pocket involved in the abscess and the condition of the other teeth. 
Of the cases selected the following are typical examples of the treatment 


employed. 

Case 1.—A white woman aged 41 reported on Sept. 4, 1951, with an acute 
periodontal abscess involving the right maxillary central and lateral incisors. 
Drainage was established by incision on the labial. Following reduction of the 
acute symptoms the teeth were treated by subgingival curettage, the blood clot 
was protected with a suture in each interproximal space, and the teeth were 


Fig. 4.—Case 4. A white woman aged 31 with acute periodontitis of her entire mouth 
and localization of abscesses in the maxillary and mandibular incisor regions. A, Photograph 
before treatment; B, radiographs of incisors before treatment; C, photograph five months after 
treatment by gingivectomy; D, radiographs showing increased density of bone five months 
after treatment. 


Fig. 5.—Case 5. A white woman aged 55 with acute periodontal abscess of the right 
mandibular lateral incisor. The tooth was protruding and could be depressed in its socket. 
Following reduction of the acute symptoms treatment was by gingivectomy and temporary 
splinting with wire ligature. A, Radiograph before treatment; B, radiograph two years after 
treatment showing increased density of bone and a lamina dura; C, photograph two years after 
treatment showing closed contact. 

Fig. 6.—Case 6. White man aged 38 with periodontal abscess of the left mandibular 
central incisor. Following reduction of the acute symptoms, treatment was by subgingival 
curettage. A, Photograph before treatment; 8B, radiographs before treatment; C, photograph 
six months after treatment; D, radiograph six months after treatment. 
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Fig. 5. (For legend, see opposite page.) 


D. 





Fig. 6. (For legend, see opposite page.) 
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ground out of occlusion. The occlusal factor is most important in these eases. 
The teeth involved must either be stabilized with provisional, or permanent, 
splints or be adjusted oecclusally so that there is no trauma to disturb the 
integrity of the blood clot. Clinical photographs and radiographs are shown 
in Fig. 1. After treatment the teeth were free from mobility and a periodontal 


pocket could not be found upon probing. 


Fig. 7, A. 


Fig. 7, B. Fig. 8, B. 

: Fig. 7.—Case 7. White woman aged 44 with acute periodontal abscess of right man- 
dibular lateral incisor. A, Photograph showing aspirin burn from home treatment; B, photo- 
graph eighteen months after gingivectomy. 

Fig. 8.—Case 8. White man aged 35 with acute periodontal abscess on the left maxillary 
lateral incisor. Gingivectomy two months before had not eliminated an 8 mm. labial pocket. 
A, Photograph showing retraction of marginal gingiva of lateral incisor; B, photograph six 
months after osseous resection to produce selective recession. 


Case 4.—A white woman aged 31 reported on Nov. 26, 1951, with aeute 
periodontitis involving her entire mouth. There was marked swelling between 
the maxillary left central and lateral incisors, with separation, and between 
the mandibular cuspid and lateral incisor on the lingual. By using a fine 
curette drainage of a purulent exudate was established. There was extensive 
subgingival calculus and the radiographs showed a horizontal type bone resorp- 
tion. After preliminary scaling and polishing, gingivectomy was done in 
quadrants. Fig. 4, A shows the clinical appearance before treatment; B is a 
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adiograph of abscessed areas before treatment; C, clinical appearance five 
nonths after treatment, shows healthy gingiva and closed contact between the 
‘axillary left central and lateral incisors; D, radiographs five months after 
reatment, shows an inerease in the density of the bone and lamina dura at 


the erest of the interdental bone. 


Te 





Fig. 10. 


Fig. 9.—Case 9. White man aged 32 with acute osteomyelitis involving the left maxillary 
neisors, cuspid, and first premolar. Antibiotics were employed for systemic treatment. 
{, Photograph of area of multiple fistulas. The tissue involved in the fistulas was com- 
pletely excised to provide adequate drainage; B, radiographs showing destruction of bone; 
(, radiographs two months after treatment showing filling in of bone to normal interproximal 


eight. 
Fig. 10.—Case 10. White man aged 36 with fistula from periodontal abscess between 
ixillary central incisors. A, Photograph of case as presented; B, photograph six months 


fter treatment by gingivectomy. 

Case 8.—A white man aged 35 reported on Aug. 17, 1950, with an acute 
hseess in a labial pocket on the maxillary left lateral incisor. Suppuration was 
ident and the marginal gingiva was retracted. He gave a history of having 
id a gingivectomy in the affected area two months before because of a ‘‘ pus 
ocket.’’ Radiographie examination showed interproximal bone of normal 
‘ight, but of poor density, and there was no lamina dura. Clinically, there 


A. 
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was an eight millimeter pocket on the labial extending into the interproximal 
on the distal. There was no pocket on the lingual. Following reduction of the 
acute symptoms the pocket was treated by osseous resection, as developed by 
Schluger,‘ to give a base of bone with a curvature that soft tissue could main- 
tain and eliminate the pocket by recession. Fig. 8, A shows the clinical 
appearance before treatment and B, six months after treatment. There was 
a normal gingival suleus and the radiograph showed increased density of inter- 
proximal bone with a lamina dura. 

The patients in Cases 2, 3, and 6 were treated by subgingival curettage, 
and those in Cases 5, 7, and 10 were treated by gingivectomy. The patient in 
Case 9 had an osteomyelitis that was treated by wide excision for drainage with 
antibioties for systemie support. Healing was by resolution. 


Summary 
Management of the periodontal abscess is dependent upon the location and 
topography of the lesion, the accessibility to it, the ability to correct the local 
environmental factors which are involved in the cause of the abscess, and the 
physical health of the patient. Ten cases demonstrating the results obtained 
in the treatment of periodontal abscesses are presented. Attention is directed 
to the favorable prognosis for teeth involved in periodontal abscesses. 
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Oral Roentgenology 


ROENTGENOLOGIC MANIFESTATIONS OF SYSTEMIC 
DISEASE IN DENTISTRY 


Epwarp C. Starng, D.D.S., Rocuester, Minn. 


epee and abnormalities of the oral mucosa and tongue which are diag- 
nostie of systemic disease wave long been recognized. Many of these oral 
conditions have characteristic features that are peculiar to particular systemic 
diseases and when present have therefore been valuable signs in differential 
diagnosis. They represent a large variety of diseases, notably infectious diseases, 
blood dyserasias, nutritional and endocrine disturbances, and others. 

With the advent of the roentgenogram as an adjunct to oral diagnosis, a 
new field was opened which, as time has passed, has provided additional infor- 
mation which has been valuable in the early recognition and diagnosis of sys- 
temie disease. Cahn’ has stated that roentgenographie patterns of the jaws are 
as frequently diagnostic of systemic disease as are the oral soft tissues. 

The effects of systemic disease upon the teeth and their supporting strue- 
tures can, in many instances, be demonstrated by roentgenographie examination 
only. The effects of a disease may be manifested by structural defects, retarded 
or aecelerated development and rate of eruption of the teeth, changes in trabecu- 
lar pattern, and formation of lesions of the supporting bone. These manifesta- 
tions most often occur in diseases in which skeletal involvement may be a fea- 
ture, namely, metabolic disturbances, skeletal developmental disturbances of 
unknown cause, granulomatous diseases, Paget’s disease, and others. In general, 
abnormalities of development and of rate of development and eruption of the 
teeth oceur in association with systemic disturbances that have their onset early 
in life; alterations in trabecular pattern and quality of the bone may occur at 
any time during life. In some conditions the dental roentgenographie findings 
may be a means of providing the first clue which leads to an early diagnosis. 

An attempt to cover the subject in its entirety in one session would be 
futile; therefore, discussion of any one entity or group of conditions must of 
necessity be dealt with but briefly; and in the main be limited to the dental 
roentgenologie aspects. Many conditions such as nutritional disturbances and 
others which have an effect upon the teeth and their supporting structures, 
some of which perhaps deserve special attention, of necessity are omitted also. 


Paget’s Disease 
In Paget’s disease, the incidence of involvement of the jaws is relatively 
high, and the primary lesion may occur in the maxilla or mandible; cases have 
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been reported in which both jaws have been affected in the same person,’ 
although the maxilla only is affected most often. 

In the early resorptive or osteolytic stages of the disease the roentgeno- 
graphic appearance is one in which the bone has a decreased radiographic 
density, with alteration of trabecular pattern into one which has a ground-glass 
appearance. The lamina dura in the involved regions disappears; however, un- 
like hyperparathyroidism, in which there is simultaneous involvement of all the 
osseous structure, the initial lesion in Paget’s disease may be limited to one 
region only, and later by direct extension it may involve an entire jaw.’ As 
the disease advances there is an abnormal increase in osteoblastic activity which 
produces an excessive amount of sclerotic bone of poor quality and results in 
enlargement and deformity of the jaws. The roentgenogram then presents a 
picture in which there are alternating regions of osteoporosis and osteosclerosis, 
the latter being most prominent in the late stages. Deposition of poorly differ- 
entiated cementum on the roots of the teeth may also be in evidence. This has 
been reported by Cahn‘ and others. This hypercementosis is peculiar to Paget’s 
disease, and serves to differentiate it from osteoma, fibrous dysplasia, and other 
lesions which may involve the jaws. 


Fig. 1.—Paget’s disease involving the maxilla and showing the osteosclerotic appearance of 
bone and hypercementosis of many of the teeth. 

A roentgenogram illustrative of the advanced stages of Paget’s disease is 
shown in Fig. 1. In this instance the entire maxilla is involved; the mandibk 
is normal, There is marked increase in radiographic density of the bone of the 
maxilla, with the exception of the periapical regions of the teeth where radio- 
lucence still persists, and this suggests that an active deposition of cementum 
on the surface of the roots is still taking place. This deposition of cementum 01 


hypercementosis is in evidence on several of the teeth. The lamina dura is 
absent, and does not reappear around the roots of the teeth that are situated 
in the involved regions. When such teeth are extracted, an appreciable amount 
of the approximating bone will remain attached to the roots of the teeth. 


Multiple Myeloma 
Multiple myeloma is a disease in which multiple neoplasms are formed fron 
the plasma cells of the bone marrow. It usually follows a fatal course. Th« 
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esions have their origin in the bone marrow, and, as they increase in size, they 
iay involve the cortex by direct extension and invasion. In the event the jaws 
re involved, the incidence of oceurrence is greater in the mandible than in the 
naxilla. The roentgenographie appearance of the lesions that appear in the 
aws is not characteristic, particularly in the maxilla, where the distribution of 
he lesions tends to be spotty. In the mandible the course of the disease follows 

more definite pattern, for the lesions, by direct extension, tend to follow the 
marrow space along and below the mandibular canal. 

Dental roentgenograms made for a patient who had multiple myeloma, 
whieh disclose the changes occurring during a ten-month interval, are shown 
in Fig. 2. Those of the maxilla were normal and are omitted from the illus- 
tration. The first roentgenogram (Fig. 2, a) reveals a radiolucence of irregular 
outline in the right premolar region which suggests a destructive lesion. The 
slightly enlarged marrow spaces which were also present would ordinarily be 
explained on the basis of structural variations that are within normal limits. 
The second roentgenogram made ten months later (Fig. 2, b) discloses marked 
extension of the lesion in the premolar region, and there is now also evidence of 
hone destruetion along the course of the left as well as the right mandibular 


eanal. 





Fig. 2.—Multiple myeloma. a, Evidence of early lesions in the right premolar region; }b, 


roentgenogram made ten months later, showing increased destruction by the original lesion 
nd evidence of destruction of bone adjacent to the mandibular canals. 


Surgical procedures other than possibly biopsy and palliative extraction of 
teeth are contraindicated in multiple myeloma that involves the jaws. The 
roentgenographie appearance may simulate that of ameloblastoma and other 
tumors which may occur in the jaws, and unnecessary surgical intervention has 
heen resorted to on the assumption that only a local lesion was being dealt with. 
Such ineidents ean be avoided by investigations to rule out the presence of 

neralized disease. 
Scleroderma 

Within recent years an interesting dental roentgenographie manifestation 

is been noted in some cases of scleroderma, a disease that is characterized by 
irdness and rigidity of the skin and subcutaneous tissues. It is seen most often 
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in acrosclerosis, which is a variety of scleroderma that involves chiefly the 
shoulder girdle, fingers, face, and mucous membranes of the oral cavity, and that 
is often associated with Raynaud’s disease. 

The roentgenographie picture is that of widening of the periodontal mem- 
brane space.° This space tends to surround the entire root of the tooth, and is 
created at the expense of the alveolar socket. In the early stages there is roent- 
genographie evidence of resorption of the wall of the alveolar socket, which is 
later followed by sclerotic changes in the wall. The teeth most often affected 
are the premolars and molars. Microscopic examination of the periodontal 
membrane has revealed an increase in the number and size of collagenous fibers. 


Fig. 3.—Scleroderma (acrosclerosis). There is abnormal widening of the periodontal membrane 
space of the premolar and molar teeth. , 


A roentgenogram made for a patient suffering from acrosclerosis, in which 
all the premolars and molars were involved, is shown in Fig. 3. Teeth on the 
left showed similar change. The enlarged periodontal membrane space is most 
prominent in the maxillary premolars and first molar. On clinical examination, 
active inflammatory periodontal lesions were present in the maxillary second 
and third molars and the mandibular third molar only. The involved teeth 
were firm in their sockets and were in normal occlusion. 

There is also a localized variety of linear scleroderma which may involve 
the face, forehead, and tongue. This may be associated with atrophy of the 
alveolar process and dental abnormalities in the direct line of involvement. 
Looby and Burket® have reported a case in which the left side was involved and 
in which there was depression of the maxillary alveolar process and failure of 
the left central incisor to erupt. I have observed 2 cases of linear scleroderma 
in which such depression and atrophy of the alveolar process have been present 
in both the mandible and maxilla. 
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SYSTEMIC DISEASE 
. Reticuloendotheliosis 

Reticuloendotheliosis is characterized by the formation of granulomatous 

esions in which there are large accumulations of histiocytes and a variable num- 

3 ber of eosinophilic leukocytes. Three types of histiocytosis, which appear to be 

. eparate entities, are (1) Letterer-Siwe disease, an acute expression of the dis- 

rder which occurs in infants and is invariably fatal; (2) Schiiller-Christian 

. disease, which may be associated with exophthalmos and diabetes insipidus; 

| 3) eosinophilic granuloma, in which the condition is confined to solitary or 


multiple lesions of bone. 


Lb 





Fig. 4.—Eosinophilic granuloma. a, Lesions are present in the maxillary and mandibular 
molar regions, as evidenced by cavities in bone; b, appearance following eradication of the 
esions by means of roentgen-ray therapy. 

¥ In Schiiller-Christian disease, which occurs most often in children, the 
incidence of involvement of the jaws is relatively high, and a dental roentgeno- 
graphie picture that is characteristic of the disease is presented. The granu- 
lomatous lesions appear to have a predilection for the periapical regions or 
dentinal papillae of developing teeth. As the lesions inerease in size, the develop- 
ing teeth are exfoliated, and as they appear on the surface the roentgenographic 
picture is that of teeth floating in space. When the disease occurs in adults 
the lesions may develop in bone remote from the teeth, or as extensive periodontal 
esions which produce rapid sloughing of the teeth. 
Jaffe and Lichtenstein’ and others contend that because of favorable prog- 
osis, absence of systemic reactions, and favorable response to roentgen-ray 


lerapy and eurettage, eosinophilic granuloma is a separate entity from other 
‘pes of histiocytosis. In eosinophilic granuloma the incidence of jaw involve- 
; ent is not as great as that of Schiiller-Christian disease ; however, it may occur 
; the jaws as a solitary or as a primary lesion. Dental roentgenograms made 






ra man 22 years of age who had multiple eosinophilic granulomas of bone, 
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involving the jaws, left femur, right ilium, and dorsal vertebrae, are shown in 
Fig. 4. The earliest history of osseous lesions was that pertaining to the loss of 
molar teeth. An upper second molar had become loose and was extracted in 
1945. The wound did not undergo normal healing. The lower right second and 
third molars became loose and were extracted in 1946. The wounds did not 
heal and paresthesia of the mandibular nerve developed shortly thereafter. The 
roentgenogram shown in Fig. 4, a was made March 1, 1947. It reveals cireum- 
scribed areas of bone destruction in the right maxillary second and mandibular 
third molar regions, representative of lesions which had no doubt persisted 
since extraction of the teeth. A diagnosis of eosinophilic granuloma was made 
in 1950 and roentgen-ray therapy was instituted, following which the oral 
lesions healed completely. A dental roentgenogram made Jan. 10, 1951 (Fig. 
4, b), revealed that the lesions had destroyed the alveolar process in the molar 
region of the maxilla, and in the lower third molar region the cavity formerly 
occupied by the granuloma had been replaced by bone. By way of comment it 
might be said that biopsy should be performed in all instances in which post- 
extraction wounds fail to undergo healing. The failure to obtain a biopsy speci- 
men in this instance no doubt delayed appreciably the time of arriving at a 
correct diagnosis. 
Developmental Disturbances 

There is a group of developmental disturbances in which inheritance plays 
an important part and in which the cause is unknown. Among these are achon- 
droplasia, Albers-Schénberg disease (osteopetrosis), osteogenesis imperfecta, 
cleidocranial dysostosis, hypertelorism, and unilateral hyperplasia of the face. 
Associated abnormalities of the teeth and their supporting structures are not 
uncommon and in some the dental manifestations are characteristic of the 
disease. 

In achondroplasia there is a disturbance in the development and formation 
of cartilage. There is lack of normal growth at the epiphysis of the long bones, 
resulting in short extremities. The maxilla is usually retruded, and because 
of the quality of the bone of both jaws there is a tendency to retarded eruption 
and, in some instances, noneruption of the teeth. I have reported a case of an 
achondroplastic dwarf, 30 years of age, in whom five primary molars and twenty 
permanent teeth remained embedded.* 

In Albers-Schénberg disease, reduction in osteoclastic activity results in 
generalized osteosclerosis and elimination of bone marrow. The bone marrow 
spaces of the jaws may be converted to abnormally dense bone, which is evi- 
denced in the roentgenogram by marked increase in radiographic density. This 
bone is of poor quality, has decreased resistance to infection, and in the jaws is 
particularly subject to osteomyelitis. If the onset of the developmental disturb- 
ance occurs early in life, the dense bone, with reduced circulation, may interfere 
with normal development of the teeth, particularly the dental roots which may 
be dwarfed and incompletely developed. 


Osteogenesis imperfecta, which is characterized by brittle bones and frac- 
tures, is caused by a disturbance of mesenchymal development. It is often asso- 





ACARI i e+ 


nil MR alc ii Naa 


SYSTEMIC DISEASE IN DENTISTRY 489 


iated with deafness and blue sclera. Disturbances of the teeth and their sup- 
iorting structures oceur in those instances in which the disease has its onset in 
‘tal life, or in infantile cases. The jaws are underdeveloped and the bone is 
‘agile. The most common dental abnormality is dentinogenesis imperfecta 
opalescent dentine) which is characterized by an absence of pulp chambers and 
canals, imperfectly formed dentine, and amber color of the teeth. Cases of 
steogenesis imperfecta associated with dentinogenesis imperfecta have been 
eported by Colyer and Sprawson,’® Becks,’® Mittelman,™ the author,’* and 
others. A dental roentgenogram of the anterior teeth of a boy 14 years of age 
who had osteogenesis imperfecta is shown in Fig. 5. The patient had had more 
than thirty fractures of bone since infaney and also had blue sclera. The 
roentgenogram reveals obliteration of the pulp chambers of the maxillary cen- 
tral ineisor and the four mandibular incisors. The dental picture is very 
similar to that in the ease reported recently by Mittelman.” 





Fig. 5.—Osteogenesis imperfecta and dentinogenesis imperfecta. Boy aged 14 years. 
toentgenogram showing obliteration of the pulp chambers and partial obliteration of the pulp 
inals of the maxillary central and four mandibular incisors. 


In eleidocranial dysostosis there is a disturbance in development of the 
‘raniofacial bones and also the elavicles, which may be partially or totally 
absent. Other bones may also be involved. Dental abnormalities which almost 
‘onstantly oceur are prolonged retention of the primary teeth, formation of 
ipernumerary dental structures, and noneruption of many of the permanent 
veth. The permanent teeth fail to erupt because the quality and character of 
e bone are such that it does not undergo normal resorption in response to the 
uptive force. Seldin and co-workers" recently reported a case and suggested 
at, in the surgical management of removal of the unerupted teeth, as many 
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be removed at one sitting as possible, which would be consistent with minimal 
loss of alveolar process, rather than to await the eruption of each individual 
tooth. 

Hypertelorism is a definite variety of craniofacial dysostosis which has been 
described by Greig.’* It is a malformation of the skull characterized by ab- 
normally great separation of the eyes and broadening and deformity of the nose. 
There may also be absence of the anterior part of the nasal septum, and in- 
complete development of the alveolar process of the maxilla. Absence of teeth 
is also characteristic; this is in direct contrast to craniofacial dysostosis which is 
associated with cleidocranial dysostosis, in which there is a tendency for more 
than the normal number of teeth to be present. 





; Fig. 6.—Unilateral hyperplasia of the face. Girl 6 years of age. Roentgenogram show- 
ing premature eruption and development of the left incisors, canines, and premolars, and an 
abnormally large left maxillary canine. (Courtesy of Dr. Stanley A. Lovestedt.) 


Unilateral hyperplasia of the face or facial giantism is a rare developmental 
abnormality in which there is unilateral enlargement of the cheek, nose, lips, 
ear, maxilla, and mandible. Cases reported by Rushton’ and the author’ have 
revealed dental abnormalities which are characteristic of this condition and 
which may be of aid in distinguishing it from tumors and other conditions that 
produce enlargement of the face. These abnormalities are premature develop- 
ment and eruption of teeth and a tendency to formation of abnormally large 
teeth on the involved side. 

The dental roentgenogram made for a girl 6 years of age who had unilateral 
hyperplasia of the left side of the face is shown in Fig. 6. The roentgenogram 
reveals that the roots of the incisors, canines, and first premolars are fully 
formed in contrast to the corresponding teeth on the right, in which calcification 
has reached a stage that conforms with the chronologic age. The crown of the 
maxillary left canine is abnormally large as compared to the one on the right. 
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Endocrine Disturbances 

Abnormalities of the teeth and their supporting structures that are pro- 
dueed by endocrine disturbances are variable. A knowledge of the dental and 
oral roentgenographie manifestations which may appear as a result of dis- 
turbance of each particular gland is of value in diagnosis. 

The parathyroid glands produce a hormone which serves to maintain a 
normal ealeium and phosphorus balance in the blood. In hypoparathyroidism 
there is underproduction of the hormone. This results in hypoealeemia which 
in turn may produce enamel hypoplasia and dwarfing of the roots of the teeth 
in those instances in which hypofunction has its onset prior to the development 
of the teeth. The enamel hypoplasia starts at that point in dental development 
which corresponds to the time of onset of the disease. The dental defect there- 
fore provides a permanent record which may later serve to establish the actual 
time of onset of the hypoparathyroidism. Enamel hypoplasia is by no means 
peculiar to hypoparathyroidism, however, for it may oceur with congenital 
syphilis,’* '? fetal rickets, and other conditions in which there may be an 
associated hypoecaleemia.*® 

In hyperparathyroidism there is oversecretion of the hormone which pro- 
duees, among other symptoms, demineralization and fibrosis of bone. The 
skeletal features of the disease may not always be present; their presence or 
absence is largely determined by roentgenographie evidence. The dental roent- 
genogram has been of special value in this respect, for the teeth which undergo 
no alteration in radiographic density serve as a gauge to aid in recognizing 
minimal degrees of demineralization of bone. 

Skeletal involvement is evidenced in the dental roentgenogram by decreased 
radiographie density of bone, alteration of trabecular pattern, absence of the 
cortex of the alveolar erest, complete or partial absence of the lamina dura, and 
obliteration of the radiopaque lines that depict the borders of the maxillary 
sinuses. In advanced disease, giant cell tumors may be present, which are seen 
as eystlike spaces. In instances in which osteofibrosis is extensive, the roots of 
the teeth have a spindle-shaped appearance ; however, this is an optical illusion, 
for there is no loss of root structure and the images of the roots again return 
to their normal roentgenographie appearance and contour in successfully treated 
patients. 

Absence of the lamina dura, which for some time has been noted as one of 
the characteristic features of hyperparathyroidism, is not peculiar to that dis- 
ease only but is also seen in other conditions in which there is associated 
destruction of bone, among them the osteolytic stage of Paget’s disease, sprue, 
vitamin D deficiency, and Cushing’s syndrome. 

The roentgenogram in Fig. 7 was made for a woman 50 years of age who 
had primary hyperparathyroidism as a result of a tumor of the parathyroid 
gland. It represents advanced and very active involvement of the bones of the 
jaws although no demonstrable giant cell tumors are present. It discloses ex- 
tensive destruction of bone of both jaws and transformation of bone pattern to 
the extent that normal trabeculations are not present. There is complete 
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absence of the lamina dura, the cortices of the alveolar ridges and inferior 
border of the mandible, and the walls of the maxillary sinuses and nasal fossae. 
All teeth could be moved about readily as a result of the soft consistency of the 
supporting bone. Roentgenograms also revealed calcification of the walls of the 
vessels of the cheeks. What association this might have had with the hyper- 
parathyroidism is uncertain. 

The effect of a disturbance of the thyroid gland upon oral structures may 
be manifested in two ways, depending upon whether there is hyposecretion or 
hypersecretion of thyroxin. In hypothyroidism there is a retarding effect upon 
growth and development ; in the event that dysfunction oceurs early in life the 
jaws may be small and underdeveloped, and dental development and eruption 
are retarded. Hyperfunction of the thyroid glands, or hyperthyroidism, when 
it occurs in childhood, may, in contrast to hypofunction, accelerate skeletal 
growth and also result in premature development and eruption of the teeth. 
Osteoporosis may be produced in adults, and it has also been noted in juvenile 
hyperthyroidism, as evidenced by dental roentgenograms. 

The pituitary gland secretes several hormones which have an influence upon 
the secretion of hormones of other glands, and from its anterior lobe produces a 
hormone which has an influence upon skeletal growth. Hyposecretion of the 
last-mentioned hormone, in the event that the disease has its onset early in life, 
results in small underdeveloped jaws, and retarded development and eruption 
of the teeth. In this respect the dental picture is very similar to that seen in 
hypothyroidism, and in early childhood it is sometimes difficult to determine 
whether the dwarfing and retarded development are caused by hypofunction of 
the pituitary or by hypofunction of the thyroid gland. In general it might be 
said that dental development and eruption are retarded in all forms of dwarfism 
irrespective of cause. 

Hypersecretion of the growth hormone of the pituitary gland produces over- 
growth of those parts of the body which are still capable of growth at the time of 
onset of hypersecretion. The size of the crowns of the teeth is not altered, since 
their growth pattern is usually established prior to the onset of dysfunction. 
The chief oral abnormality produced by hyperpituitarism is disproportionate 
enlargement of the mandible, resulting in prognathism and malocclusion. This 
disproportionate growth of the mandible oceurs even in giantism, in which over- 
growth of the skeleton is relatively uniform, and to a more marked degree in 
acromegaly, in which it is, according to Weinmann and Sicher,”’ one of the 
central features of the disease. Unlike prognathism, which is of genetic and 
hereditary origin, there may be an outward tilting and spacing of the teeth 
caused by stress and pressure of an associated macroglossia. This feature when 
present has been of value in differential diagnosis. 

In precocious development there are varied degrees of acceleration of ealci- 
fication and eruption of the teeth. Such acceleration of dental development 
occurs in simple precocious puberty as well as in conjunction with specific dis- 
turbanees of the pituitary, adrenal, or gonadal glands. More often, dental 
development is accelerated to a lesser degree than carpal development. <A dental 
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roentgenogram made for a boy 41% years of age, who had been undergoing 
abnormally rapid growth and precocious sexual development, is shown in Fig. 
8. Slightly increased output of 17-ketosteroids was suggestive of an androgenital 
syndrome. The mandibular incisors and first molars were approaching complete 
eruption, and the maxillary central incisors and right first molar were partially 
erupted. The roentgenogram reveals that the stage of calcification of the teeth 


Fig. 7.—Hyperparathyroidism, showing marked osteoporosis, abnormal trabecular pat- 
tern, and absence of lamina dura and cortical bone. There is also absence of the radiopaque 
lines that depict the borders of the maxillary sinuses and nasal fossae. 


Fig. 8.—Precocious sexual development. Boy 4% years of age. There are premature eruption 
and calcification of the teeth. The dental age is approximately 7% years. 


was approximately three years in advance of the chronologic age. The stage of 
development and eruption of the teeth conformed to that reached normally at 
about 714% years of age, according to the Schour-Massler standards. 
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Comment 


Diseases which are known to have an effect upon the teeth and their sup- 
porting structures are numerous. In some instances the oral abnormalities are 
peculiar to a particular disease, and therefore their recognition is often valuable 
in differential diagnosis. The dentist should be aware of and have a knowledge 
as to the significance of these abnormalities, for in many instances involvement 
of the jaws may be one of the earliest symptoms of the disease, and such patients 
first seek the service of the dentist. Furthermore, during the course of routine 
dental examination the roentgenogram may provide clues which lead to the 
diagnosis of systemic disease, when there are no oral or other complaints refer- 
able to the disease. 
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Oral Pathology 


AN INVESTIGATION INTO THE MICROSCOPIC STRUCTURE OF THE 
COMMON FORMS OF ENAMEL LAMELLAE WITH SPECIAL 
REFERENCE TO THEIR ORIGIN AND CONTENTS. 

III. LAMELLAE IN ERUPTED TEETH WITH SPECIAL 
REFERENCE TO THE FORM AND CONTENTS OF 
THE CLASSICAL TYPE 


J. J. Hopson, L.D.S., R.C.S.(Epri.), B.D.S., SHEFFIELD, ENGLAND 


N THIS paper it is proposed to discuss the form, contents, and origin 
of lamellae in erupted teeth. Teeth which were in the process of 
eruption are also included. It was not always possible to be certain that 
specimens of young teeth received were in the full state of occlusion. The 
structure of the types and patterns of lamellae discussed in Parts I and II will 
be correlated with the classical forms seen in erupted teeth, as well as the lesser 
known forms associated with grooves and hypoplastic lesions. The work will be 
mainly illustrative since most of the details have been described in the previous 
two papers. The nature of the environment in which erupted teeth exist often 
obseures or alters the contents and structure of such organic areas as lamellae, 
and therefore one is never quite sure whether an appearance or feature was 
present in the unerupted tooth, i.e., probably developmental, or whether it was 
aequired after eruption or altered by environmental factors, particularly 
those coneerned with food debris and bacteria. Where possible, therefore, 
particular attention has been paid to lamellae in young teeth beneath the 
gingival attachment. In the ease of hypoplastic lesions it has been necessary 
to study cases in the early stages of eruption, i.e., where bacterial and 
other activities have not been acting for a long period. It is not the purpose of 
this paper to consider in any detail the relation between lamellae and the carious 
process. It is also felt that the relationship of lamellae to the enamel tufts is 
better analyzed in a separate paper dealing with those structures. 
Findings 
In order to understand the characters of the lamellae in erupted teeth, and 
their relation to the enamel matrix, it is necessary to have some knowledge of 
the appearances and variations of the enamel matrix in erupted enamel. The 
statement by Frisbie, Nuckolls, and Saunders® that the matrix in erupted enamel 
shows all the characteristics found in developing teeth is not strictly correct. 
The changes which take place during the calcification and maturation of the 
matrix not only alter the staining reactions of the matrix but also the structural 
appearances. The matter is, however, a complicated one and due regard must 
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be given to the possibility of developmental factors when describing these 
changes. These factors are not only concerned with form and structure but 
also with the chemical nature of the organic substances. The matter is of some 
importance, since it might be expected that a crack lesion occurring during the 
time when profound chemical changes are taking place would cause a marked 
disturbance to those changes. The examination of lamellae in ground sections, 
however, shows little evidence of any frequent change in the surrounding enamel 
substance, and in general it may be said that most lamellae passing through the 
enamel appear to do so without causing any marked alteration (pigmented, 
granular, etc.) in the adjacent enamel substance. Any detailed changes in the 
immediate path of a lamella are difficult to interpret in ground sections and it is 
necessary to examine decalcified sections. 

One of the greatest difficulties in enamel histology lies in correlating the 
appearances of the calcified substance with those of the decalcified matrix. An 
attempt has been made to do this and it has been found that while lamellae are 
frequently associated with hypoplastic enamel matrix and also immature ma- 
trix, there is no evidence to show that they generally cause extensive disturbances 
in the matrix or its calcification other than in the immediate path of the lamellae 
themselves. There are, however, cases where this does occur. (See Fig. 8, Part 
I.) It will be shown that the matrix immediately involved in lamellae sometimes 
shows changes which suggest they are directly due to a crack mechanism. The 
fact, however, tliat lamellae in certain positions (e.g., occlusal) are frequently 
associated with hypocaleified and abnormal matrix is of particular significance 
in the pathology of caries. Sognnaes”® suggests that because lamellae are com- 
mon on labial surfaces of incisor teeth where caries is markedly absent, there is 
possibly little relation between the two. It appears to be overlooked that be- 
sides variations in the lamellae themselves, bacteria may be carried to a variety 
of types of enamel substance and it may be that this is important, as well as a 
quick route to the dentine. It is important, therefore, that the nature of the 
enamel which is penetrated by a lamella be understood. 

For the purposes of the present paper, the types of enamel matrix may be 
divided into three classes: 


1. Atypical and defective matrix due to faulty amelogenesis. These gen- 
erally show characters of less than normal calcification, but it is not always 
possible to judge the degree of calcification. Sometimes matrix of abnormal 
structure presents the appearances of a functional well-calcified enamel. 

2. Matrix of a normal structure but showing characters of low calcification. 

3. Normal matrix of a well-calcified enamel. 

Class 1 is judged by the abnormalities in size, form, arrangement, and 
structure of the enamel rods and associated inter-rod substance when present; 
for example, certain small accumulations of granules which, though sometimes 
of similar shape, are clearly not rods or segments. (See Fig. 8, b.) Typical 
examples of the absence of rods are seen in Figs. 8, b, and 9, c. 

Class 2 is judged by the deeper staining characters of the matrix. In this 
ease it is necessary to draw a distinction between a granular appearance of the 
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matrix (Fig. 5, a) which is apparently associated with the pigmented appear- 
ance of enamel in undecalcified sections, and the somewhat more homogeneous 
deeper staining matrix characteristic of an early developmental type of immature 
matrix (Fig. 6, e). 

Class 3 is judged by the degree of chromophobia of the matrix, within wide 
limits, and the obliteration of structural characters. Loss of matrix, using the 
most careful technique for its recovery (formic acid methyl alcohol method") 
is taken to represent a state of good calcification in which the chromophobic 
matrix is so bound up with the calcium that it is lost with it and is probably 
merely a chromophobie protein debris. This assumption is only regarded as a 
workable one and is open to a number of objections. 

Some of the types of matrix which are seen in decalcified sections of erupted 
enamel cannot always be assessed accurately enough to place them into their 
appropriate class. 





a. b. 


Fig. 1.—a, Decalcified section of the surface layer of a proximal surface of an erupted 
premolar. Note at A and elsewhere the presence of the rod cortices in the matrix involved 
in the lamella. Stained Heidenhain’s hematoxylin. ( x85.) 

b, This shows part of the matrix from serials of a in which deep-staining rod cortices 
A) are present without lamellae. Note at B the variations in depth of staining. Stained 
Heidenhain’s hematoxylin. (*770.) 


It is now proposed to analyze the microscopic appearances of examples of 
lamellae in different teeth and different areas of the crown, in various types of 
matrix and in hypoplastic lesions. 

Fig. 1, a shows a low magnification of a section through the superficial layers 
of the proximal surface of an erupted premolar. The general matrix for 
the most part showed a rod-shaped granular debris with feebly staining and al- 
most indistinguishable outer rod cortical lavers. The area A, in the vicinity of 
the lamellae (Fig. 1, b), shows a well-marked cortical rim to the rods. A higher 
magnification showed the lamellae to be partly composed of deeper staining rod 
cortices and a linear tract passing through some rods. Throughout the tract 
here were a number of variations in the appearances and positions of the 
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organic material. Three of these are illustrated at high magnifications. Fig. 2, a 
shows a deeply basophilic tract composed of “circular” structures, tiny granules, 
and some deep-staining material most probably of similar detail. The position 
is seen to vary, the lamellae passing in between the rods, involving rod cortices 
and passing within the rods. Fig. 2, b shows the tracts in similar situations, but 
the stainable material within the tracts shows some well-defined shapes, most of 
which can be recognized as being similar to those found in lamellae in develop- 
ing and unerupted matrix. Fig. 2, c shows a peculiar double line with stainable 
material only at certain places between the rods. This appearance has been seen 
in one place in developing matrix and did not appear to be related to a lamellar 
tract. It is different from the double line seen in fractured rods, which will be 
considered later. 


b. c. 


Fig. 2.—a, A very high magnification of part of the lamella from the same serials as Fig. 
5 ee the variation in position of the organic material. Stained Heidenhain’s hematoxylin. 
Xx ) 
b, A further view of another part of the same series showing stainable material within 
oP em Note the granular and circular appearances. Stained Heidenhain’s hematoxylin. 
x ) 
ec, A further view of previous series showing a double line and organic materia! between 
the rods in certain positions. Stained Heidenhain’s hematoxylin. (X1800.) 


It has been noted above that the matrix through which the lamellae pass 
(Fig. 1, a) shows a rod cortical outline which for the most part is lacking in the 
remainder of the section. Examination of the full section and its serials sug- 
gested that the rod cortices in this area may have been retarded in their ealcifiea- 
tion changes by virtue of the occurrence or presence of the lamellae. On the 
other hand, the appearances may be coincidental since there were small areas of 
similar staining rod cortices in other parts of the sections which had no lamellae 
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present (Fig. 1, b). That calcifie change may be responsible for the appearances 
in Fig. 1, b is suggested by the variation of the depth of staining in the outer 
rod cortices. 

Fig. 3, a shows a low magnification of a field with four lamellae beneath 
the gingival attachment toward the amelocemental junction. They penetrate 
the enamel from the surface to the amelodentinal junction. They were stained 


a. 





b. e. d. 


Fig. 3.—a, Longitudinal decalcified section of an erupted young upper central incisor 
howing a number of lamellae beneath the gingival attachment. Stained Heidenhain’s hema- 
toxylin. (X115.) A, See c; B, see d; C, epithelial cells; D, amelodentinal junction. 

b, Decalcified obliquely cut matrix from the same series as a showing lamellae lying 
between and across the rods or segments. In most places the segments themselves are in- 
olved. Granular material is seen at A and B. (X1030.) 

ec, A higher magnification of lamella (A) in a. (X647.) 


_ 4d, A higher magnification of lamella (B) in a@ showing perfect apposition of the gingival 
pithelium to the enamel surface and the invagination into the lamella. (xX647.) A, Cells 
rom gingival attachment; B, non-rod enamel matrix; C, circular shapes. 
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with Heidenhain’s hematoxylin to show detail but serials stained with Ehrlich’s 
hematoxylin and eosin showed both eosinophilic and basophilic areas. Their 
general appearances suggest cracks in the matrix. The upper parts are widest 
and here they show most contents. In some, the lower part appears as a slight 
separation of the rods with some deeper-staining rod cortices bordering the 
erack. The upper part of the lamella at A which shows stainable contents 
throughout its length is more highly magnified in Fig. 3, c. Here ean be seen 
all the characters found in lamellae in unerupted teeth, the position of the deeply 
staining tract between the rods but also involving parts bordering the tract and 
the crescent-shaped areas. A granular content can be identified in one or two 
places, as well as a deeply staining border. A separation artifact at the surface 
shows the reduced epithelium of the gingival attachment, not only raised from 
the cuticle border of the matrix but also having a direct continuity with the 
contents of the lamel'a. This suggests that the lamella originated in a similar 
manner to that shown in Fig. 9, Part I. The effect on the matrix bordering the 
crack is similar to that seen in the previous case. The part at the surface of 
the enamel presents another interesting feature in that it is composed of a finely 
granular non-rod matrix. The erack here obviously does not involve rods and 
demonstrates the point that lamellae of this type are formed irrespective of the 
structure of the matrix. 

Fig. 3, d shows a higher magnification of the lamella (B) in a. The surface 
epithelium here is in perfect apposition with the matrix, and in the lamellar 
area is in continuity with its contents as in the previous illustration. A hornified 
layer or stratum corneum of the epithelial attachment has been found in a num- 
ber of cases to enter the upper part of lamellae in gingival areas. The lamella 
also shows similar characters to those described above except that there are 
present in addition some tiny ‘‘hollow cireular’’ shapes. These shapes are 
common in lamellae and in defective enamel matrix and have been described 
in Part If. They are probably the same as the ‘‘circular’’ shapes seen in 
Fig. 2, b. 

A section of a lamella from another part of the same series is shown in 
Fig. 3, b. Here is a double lamellar crack in matrix cut in an oblique plane in 
which the course across the rods can be seen. The path is between the rod 
segments and down the side of the rods, splitting them and opening up the 
inter-rod areas. The material within the tracts is again granular. 

The characters of the lamellae described in the preceding series closely 
follow the characters of the crack defects described in Part I in regard to both 
the type of tract and the granular nature of the contents. Fig. 4, a shows the 


Fig. 4.—a, Ground section of erupted premolar showing penetration of stain down la- 
mella after immersing the whole crown in silver nitrate. Note short lamella at surface (A) 
and disjointed part at B. Compare general appearances with Fig. 3, a. (X119.) 

b, Higher magnification of lower part of a showing staining of adjacent enamel and 
granular material within the lamella. (X1008.) 

c, High magnification of lamella showing at A the separation of the border of the la- 
mella distinct from that of the rod segments, and at B and C passing through the rods. 
Stained Heidenhain’s hematoxylin. (X<984.) 

d, Similar case to ec but showing a greater granular content and involvement of rod seg- 
ments (A and B). (X1008.) 

e, Decalcified section cut parallel to the dentine on proximal surface of erupted premolar 
beneath gingival attachment (not shown). Linear lamella was basophilic; thicker lamella 
showed both basophilic and eosinophilic parts. Note appreciable inter-rod intervals in matrix. 
Stained Ehrlich’s hematoxylin and eosin. (X538.) A, Cuticle; B well-demarcated border; C, 
intra-rod position of tract. 
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appearances of a similar type of lamella in a ground section prepared from a 
premolar after first immersing it for an hour or two in a silver nitrate solution 
and reducing in formalin. The illustration shows that the stain has permeated 
the lamella and the lesser calcified surface layers. Fig. 4, b shows a higher 
magnification of the lower part of Fig. 4, a in which the granular material can 
be seen stained with the silver nitrate. The stain has also slightly permeated the 
adjacent enamel. The evidence suggests that these lamellae have a similar 
etiology to those previously described. 

Technically, it is not easy to obtain sections of enamel matrix beneath the 
gingival attachment cut parallel to the dentine, with the epithelial cells remain- 
ing in situ. Such sections are extremely useful in that a cross section of the rods 
in this situation is obtained, and at the same time in the case of lamellar areas 
the crack beneath the epithelial layer can be followed. Fig. 4, c, d, and e are 
sections cut in this plane from a proximal surface of a premolar and show further 
detail. Fig. 5, a shows the upper part of a lamella emerging from beneath the 
epithelial cells and passing in between the rods in a matrix probably of the type 
found in the pigmented enamel of undecaleified sections. Fig. 5, b shows the 
continuation at a slightly deeper level (due to the curvature of the surface) into 
ehromophobie matrix in which the outer rod cortex is indistinguishable from 
the inter-rod organic material. The lamella showed in places eosinophilic con- 
tents, but the border, particularly the part in Fig. 5, b, was intensely baso- 
philic. The crescent-shaped parts, the “circular” structures, and the granular 
material seen in previous illustrations, are all present. Attention is drawn 
to the small “budlike” shape attached to the rod at A. This is in all 
probability a phenomenon of the crack lesion, but it is necessary to record 
that such “budlike” formations can be found in the matrix of developing 
enamel without lamellae. In this case the similarity may be coincidental." 
In this case one may also note the extremely well-defined tract (except 
rod B) without involvement of any adjacent rods other than the side of 
those widened or split during formation of the tract. The exception at B shows 
a small splintering effect involving the rod contents. In spite of this, however, 
there is no difference in the staining reactions in this area. The well-defined 
margins of the lamella will be noticed. Toward the lower part of the illustra- 
tion the crack has widened and the contents (if any) were lost. The widening 
is most probably accentuated by the cutting of the section. In this and some 
other cases it was noticed that some of the borders of the lamella appeared to 
be independent of the rod borders on either side. The margins of a lamella 
may not therefore be composed entirely of contiguous rod cortices. In other 
words, the organic tract may not completely fill the area between the rods. The 
part between the border of the tract and the adjacent rods is probably true 
inter-rod substance. This is further substantiated by the appearances of some 
organic tracts in areas of much interrod substance.’? Fig. 4, c shows an area 
from a lamella in a similar position to the above, in which the separation of the 
border from the rod outline is clearly visible. (A). It also shows the borders of 
the lamella cutting through the rods (B and C). At these areas the parts 
between the two border lines are parts of the rods, the latter forming the contents 
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of the lamella. The contents in these two and other areas do not take the deep 
stain of the remainder of the lamella. Attention is drawn to the similarity of 
the type and morphology of the lamella to that in Fig. 10 in Part II. The 
situations of the lamellae are very much different; in the ease referred to it was 
in a hypoplastie lesion in the occlusal enamel of a molar, the present case is on 
the proximal surface of a premolar. 

Fig. 4, d shows a similar lamella to Fig. 4, c, but shows a content of organic 
granular material which is recognizable as of the same morphology as found 
in the crack lesions and ameloblasts discussed in Part I. 

Fig. 4, e shows a larger field of two lamellae beneath the gingival attach- 
ment (epithelium lost) in which the passage around, through, and between rods 
is clearly seen. The well-demareated border, the deeper staining contents in 
some places and the paler contents in others show up against a rod matrix 
with appreciable inter-rod substance. At C the tract appears to be within the 
rod and is deeply staining. The adjacent linear type lamella only passes a 
short distance into the matrix and pursues a course similar to the larger one. 
Especially clear is its path through the five rods before it terminates. The 
short type of lamella may enter the enamel either from the surface or the 
amelodentinal junction. 

The series illustrated in Fig. 6, a-d show a lamella beneath the gingival 
attachment area of the proximal surface of an erupted molar cut in a direction 
parallel to the dentine, i.e., longitudinally and buccolingually. When viewed 
in sections eut at right angles to the long axis of the tooth, lamellae tend to 
run a somewhat straight course from the outer cuticle toward, and frequently 
up to, the amelodentinal junction, or from this junction outward. In sections 
cut parallel to the long axis of the tooth, they follow the same wavy and often 
disjointed course seen in their markings on an unsectioned tooth surface. Fig. 
6, a shows in detail the winding course of a lamella, the distance travelled being 
greater than the actual thickness of the enamel matrix. This explains the 
peculiar appearance of a lamella of apparently greater dimensions than the 
thickness of the enamel seen in those cases (frequently illustrated in the litera- 
ture) where it has collapsed due to the loss of support of the surrounding matrix. 

Fig. 6, b is a higher magnification of part of Fig. 6, a and shows the course 
of the lamella between and involving the enamel rods or segments. The con- 
tents are composed of granules and ‘‘cireular’’ structures of similar types to 
those seen in previous examples. The outer edge is well marked and the crescent 
shape of parts of the lamella is again seen. 

One of the reasons for the lack of knowledge concerning the contents and 
nature of lamellae may in part be due to the peculiarities of staining which occur 
in these structures. This is partly due to the thickness of sections which causes 
a heavy adsorption of hematoxylin in the lamella. The difficulty cannot gen- 
erally be overcome by design, as, for instance, cutting very thin sections; this 
latter procedure usually results in a torn matrix and the loss of the relation- 
ships of the lamella; or if the stain is too well differentiated it comes out of 
the surrounding matrix. Fig. 6, c, which is one of the serials of the lamella in 
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Fig. 6, b, shows a deeper staining lamella, the contents of which are not so 
clearly recognizable as in the previous serial. 

A comparison of the matrix in Fig. 6, b and c shows that in the latter the 
direction in which the rods run has changed to a more oblique one. This shows 
the path of the lamella more clearly than the more direct cross-sectional view. 
At A, in a particularly clear and undistorted matrix, the crack nature of the 
lamella can be seen as it cuts right across the obliquely running rods. The 
contents may be of the nature of disturbed matrix substances rather than addi- 
tional material. Such a point is, however, difficult to assess in erupted material. 


Fig. 5.—a, Decalcified section cut parallel to the dentine through gingival attachment 
area of proximal surface of an erupted premolar. Stained Ehrlich’s hematoxylin and eosin. 
(X800.) <A, Epithelial cells of gingival attachment; B, slight artifact tear; C, lamella; D, 
granular-rod matrix. 

b, Continuation of lamella in a showing in places crescent-shaped parts between rods, 
the well-defincd margins, and general crack appearance. At A notice the “budlike’” shape; at 
B, the splintering effect involving a rod or segment. (X800.) 


At B a branch is seen and roughly appears to involve the outer layers of the 
rods. The obvious inference here is that this linear branch is also of crack 
origin. It is similar to the linear type of lamella already discussed and to 
the splintering effect seen at B in Fig. 5, b. It is also similar to the hypoealcified 
rod cortical lines seen, for instance, in Fig. 1, b and other illustrations. The 
question is asked whether these lines are directly due to the crack mechanism 
of the main lamella or some other cause. The appearances in this case, at 
least, suggest that they occurred at the same time as the main lamella and 
consist of hypocaleified matrix substances. If the force which produced the 
disturbance had acted with equal intensity at points A and B (Fig. 6, c), 


























e. f. 


Fig. 6.—a-d are from serial sections of a lamella beneath the gingival attachment area 
of the pr mal surface of an erupted molar sectioned longitudinally and _buccolingually. 
Stained Ehrlich’s hematoxylin. (X325.) A, Dentinal part of lamella; B, cuticle; C, amelo- 
dentinal junction; D, see b. 

a, Note here the distance travelled by the lamella is greater than the thickness of the 
enamel. 

b, A higher magnification of part D in a showing the position and contents of the tract. 
Note the branch A and the small “circular” bodies within the tract at B, C, and elsewhere. 
(X1025.) 

, Another serial of section in b showing at A a particularly clear demonstration of the 
crack nature of the lamella. Note continuity of branch B with that in b. (X1025.) 

d, Another ser of previous sections showing eosinophilic staining of granular con- 
tents. No gram-positive material present. Stained Gram-Weigert. (X102E.) 

e, Decalcified section of a basophilic lamella in immature matrix from the occlusal sur- 
face of an erupted molar. (xX1 ) 

f, From the same specimen as e showing an eosinophilic lamella in which a number of 
split rods or segments can be seen. Note at A, B, and C the two halves of each segment are 

visible. The disturbance is continued throughout the length of the illustration at D and JZ. 
Stained Ehrlich’s hematoxylin and eosin. (X1025.) 
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the linear branch at B would in all probability have been a broader erack tract 
similar to that at A. It has been shown in Part II that a similar linear tract 
may be formed in matrix of a non-rod character. The morphology of these 
tracts appears to be similar to hypocalcified rod cortices which are not asso- 
ciated with lamellae. It is believed that it is this similarity which has caused 
many investigators to describe the linear type of lamella in terms of hypo- 
calcified ‘‘rod sheaths.’’® Thus it would seem that a traumatic disturbance 
producing a defective area around a rod shows similar characters to a 
deeply staining rod cortical area due to poor calcification. If, however, 
there should be no different etiology it would mean that the enamel contains 
a multitude of crack lesions. Such a condition is not an impossible one. In 
the case of the linear type of lamellae (branches or main tracts) which pass 
around the rods, it is probable that, strictly speaking, they are not hypo- 
calcified rod cortices (sheaths) but tracts which involve the rod cortices. 

It has already been noted (Part II) that lamellae beneath the gingival 
attachment may show both eosinophilic and basophilic properties. More often 


they are basophilic and under low magnification show similar appearances to 
lamellae in the exposed parts of the crown. At high magnification the contents 
in the exposed lamellae (above the gum) are found to be finely granular and 
usually indistinguishable from the granular debris of the surface plaque. 
With bacterial stains they show a variable quantity of gram-positive organisms. 
Infected lamellae are rare beneath the healthy gingival attachment in young 
teeth and it is interesting to note that basophility does not imply that the 


lamella is infected. Bacteria may, however, penetrate along the length of a 
lamella. The basophilic lamella in Fig. 6, @ stained a rather deep eosinophilia 
with a Gram-Weigert stain and still showed the granular contents (Fig. 6, d). 
Two further points may be mentioned here. One, already mentioned in Part 
I, is the morphologic similarity of some of the granular material to organisms, 
and in view of the well-known difficulties associated with bacterial stains on 
decalcified enamel matrix, care should be taken in diagnosing gram-positive 
material as microorganisms. Curled, thick, and distorted sections of lamellae 
may give quite false appearances when stained for bacteria. There is some 
evidence that the granular contents of lamellae may acquire a gram-positive 
stain when exposed to the oral environment. Whether this indicates a true 
chemical change or whether it is an artifact of staining is not known, although 
the latter seems the more probable. The intense adsorption of lamellae for 
hematoxylin already noted may possibly be due to some calcium compound. 
It is also found, however, that they sometimes show a similar property with 
Gram’s stain. A similar effect is also found in certain material in hypoplastic 
lesions after eruption, and prolonged decolorizing may not remove it. 

In Part II various lamellar-crack formations in immature and other types 
of enamel matrix in teeth just prior to eruption were described. Fig. 6, e shows 
a lamellar crack in typical immature matrix from an erupted tooth. It appears 
to involve parts of rods as well as occupying in some places a position between 
rods which is greater in width than the inter-rod areas of the remainder of the 
matrix. Some bacteria could be identified in the lamella which showed a baso- 
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philie granular content. The specimen was interesting in that a number of 
similar tracts were found in the same serials which stained entirely eosinophilic 
and showed similar granular contents. Another tract, also from the same 
specimen, showed a remarkable appearance of an apparent splitting of some 
of the rods. This is shown in Fig. 6, f; at A, B, and C the two halves of each 
rod or segment can be clearly distinguished. This lamella, too, was eosino- 
philic. Lamellae in the same specimen could be traced through the immature 
matrix and certain transitional types to acid-soluble matrix. 

It is now proposed to discuss the appearances of lamellae associated with 
hypoplastie lesions in erupted teeth. Some of their gross and microscopic ap- 
pearances have already been described.* ** * Their occurrence in grooves con- 
stitutes a defective groove or fissure.*° Lamellae are particularly frequent in 
grooves already defective from a pre-existing hypoplastic defect. Fig. 7, a, 
for instance, shows a defective groove, with a lamella running from the base 
of the hypoplastic area to the amelodentinal junction. The contents of the 
hypoplastic defect at A were lost during the preparation of the section; some 
may have been lost during the process of mastication before removal. The 
lesser pigmentation of the enamel surrounding the upper part of the lamella 
will be noticed. Hypoplastie defects of both the M-type and the tubular variety 
may occur on a cusp summit. Fig. 7, b shows a ground section of such a case 
in which a lamella connects the lesion to the amelodentinal junction. To what 
depth the hypoplastic tube reached was not known but the appearances suggest 
that it reached much closer to the amelodentinal junction than the part shown 
which has been cut above its termination. The lamella in this case passes 
through an area of pigmented hypoplastic enamel. It may be pointed out here 
that similar tubular hypoplastic lesions have been mistaken for classical lamel- 
lae’ 7 and erroneous cone‘usions of caries activity drawn from associated deeper 
staining incremental lines.':’ Lamellae may be found in association with hypo- 
plastie defects in any area of the enamel. Fig. 7, c and d show two serial sec- 
tions of a hypoplastic defect on the lingual surface of a young upper incisor 
toward the incisal edge. Fig. 7, c shows that one of the lamellae continued 
from the base of an offshoot of the main hypoplastic lesion. 

Certain aspects of the first part of lamellae originating in hypoplastic 
lesions have been discussed in Part II. The appearances in unerupted material 
suggested the possibility that they are small hypoplastic extensions of the main 
lesion in lamella-like form. A study of such prolongations in erupted material 
supports this possibility. Fig. 8, a, which is from longitudinal serial sections 
of a tubular hypoplastic area described elsewhere,® *! shows two formations at 
the base of the tube. The one at A which connected with the lesion (but here 
out of focus due to a crease) is probably a crack lesion; the one at B seems to 
be more in the nature of an extension of the hypoplastic lesion; or in terms of 
development the lesion started as a thin deposit of abnormal enamel substances 
(globular and granular) which later became wider due to a greater area of 
abnormally functioning ameloblasts. It will be noted that the structure of 
the adjacent matrix is more or less normal. The next specimen (Fig. 8, 6) is 
from a similar case sectioned transversely, commencing at the amelodentinal 
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junction, and the appearances are, as would be expected, like a short lamella cut 
transversely. In this case there is no question of position in relation to enamel 
rods since the matrix immediately surrounding the defect is of abnormal non-rod 
type and shows a dense accumulation of tiny circular and other shaped struc- 
tures which are probably matrix substances which have not been formed into 


c. d. 


Fig. 7.—a, Longitudinal ground section of an erupted premolar showing defective groove 
(A) (contents lost) with a lamella tracking to the amelodentinal junction. Note the lesser 
pigmentation of the enamel at B. Unstained. ( X48.) 

b, Ground section of a cusp of an erupted premolar showing part of a tubular hypoplastic 
lesion (A) and a lamella tracking to the amelodentinal junction. Unstained. (xX30.) B, 
Lamella; C, pigmented hypoplastic enamel. 

c, Decalcified section of a noncarious hypoplastic defect (A) on the lingual surface of an 
erupted upper incisor showing lamellae (B, D) passing through and partly through the matrix. 
Note penetration of hypoplastic lesion at C. Stained Heidenhain’s hematoxylin. (X178.) E, 
Amelodentinal junction. 

d, Three sections (64) away from ec showing disappearance of hypoplastic area C in ¢ but 
continuation of associated lamella. (X178.) 
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the larger shapes generally recognized as rods or rod segments. Fig. 8, b, a 
photograph of the section stained with Gram-Weigert, shows, besides the usual 
granular material, a few isolated round gram-positive bodies which simulate 
cocci. It is to be noted that except for these probable bacteria, the lamella-like 
area took an eosinophilic stain. The non-rod granular matrix is seen at A. 





Fig. 8.—a, Decalcified section of a hypoplastic tube from the lingual groove of an erupted 
upper second molar. Note a crack lesion at A (see text), and at B a lamella-like extension of 
the hypoplastic lesion. Stained Ehrlich’s hematoxylin and eosin. (X119.) CC, Lining of de- 
fect which was continuous with cuticle on the surface; A.D., Amelodentinal junction. 

b-d show three transverse sections through a dissected tubular hypoplastic lesion in a 
newly erupting molar (gum covering most of surface) from a male aged 11 years. 

b, Gram-positive staining bodies, probably bacteria. At A note the non-rod granular 
matrix. Stained Gram-Weigert. (X1240.) 

c, A few sections away from b showing part of the area opening out into a hypoplastic 
tube (A) and part (B) remaining in lamella-like form. . Stained Heidenhain’s hematoxylin and 
eosin. (X170.) 

d, A few sections away from c showing opening out of part B into the full dimensions 
of the tube. Stained Ehrlich’s hematoxylin and eosin. (X170.) 
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Fig. 8, c and d of further serials show that the defect opens out into a tubular 
hypoplastic lesion; the first area is shown in Fig. 8, c, and the completion of the 
tube in Fig. 8, d. It will be noticed that the length of the extension of the 
hypoplastic area in Fig. 8, d is approximately the same as the lamella-like defect 
It seems highly probable that the lamellae-like areas are not true 


in Fig. 8, c. 
It is interesting to note that 


lamellae but extensions of the hypoplastic lesion. 
in this ease there were no crack extensions from the hypoplastic tube. 

The next case to be described (Fig. 9, a-d) shows a somewhat complicated 
combination of a hypoplastic matrix, a tubular hypoplastic lesion, a hypoplastic 
tract of lamellar dimensions, and an extension of this latter showing similar 
appearances to lamellae elsewhere. The case to be cited is but one of many 
variations of hypoplastic lesions and lamellae which may be found on the 
ocelusal surface of molars and premolars, particularly in the groove areas. 





h. 
Fig. 9 f-h.—f, A higher magnification of serial of lamella (A) in b. Stained Ehrlich’s 


hematoxylin and eosin. (X1016.) 
g, A few sections away from f showing granular contents. Cf. granular material in e. 
Some gram-positive material was present. Stained Gram-Weigert. (X1016.) 
h, A higher magnification of area B in b. Stained Ehrlich’s hematoxylin and eosin. 


(<984.) 


Hitherto, certain defects in these areas have usually been passed over as deep 
grooves or “fissures.” It has recently been shown, however, that these 
tubular and other shapes found within grooves and other areas are definite forms 
of enamel hypoplasia.” ' Little attention has been paid to the lamellae associated 


with these defects. Here it will be shown that the lamellae (except certain parts) 
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are of a similar character to those found in other areas of the enamel. The 
present case is chosen because it forms an almost complete counterpart in 
erupted enamel matrix of the type already described in enamel prior to eruption. 
(See Part II, Figs. 11 and 12, a, b, and c.) 

Fig. 9, a shows a basophilic lamella with branches in a somewhat highly 
organic matrix from an erupted molar. In the center is seen a defective matrix 
of poorly formed rods around an area of non-rod matrix. The lamella is seen 
to pass through this area (Fig. 9, c). One of the serial sections prior to the 
appearance of the defective zone may be seen in Fig. 3, a, Part II. A few 
sections farther toward the occlusal surface a different hypoplastic zone appears 
(Fig. 9, b) which broadens out into a tubular lesion (Fig. 9, d) and continues 
to the surface. Here there appeared to be some caries activity. It will be seen 
at once that a number of features of the hypoplastic lesion and the lamellae 
are not unlike the case shown in Fig. 12 in Part II. 

On the basis of the previous description it would seem that the lamella 
in the center of the defect in Fig. 9, c may be of hypoplastie origin and the 
extensions, crack formations. In this series, however, there is less distinction 
between the central part and the extensions, which may be due to changes 
in the lamella caused by posteruptive conditions and possibly bacteria. 
Granular material within the hypoplastic tube (Fig. 9, d) and lamella is similar 
to certain products of the ameloblasts (Fig. 9, e), as well as salivary debris. 
With hematoxylin and eosin the contents of the lamella stained a rather dense 
blue which obliterated the internal structure (Fig. 9, f), but with eosin, as in 
a Gram-Weigert stain, they were clearly visible and, as seen in Fig. 9, g, are 
of granular appearance. 

Gram-positive spheroidal bodies most probably bacteria, were also present. 

The site of the organic tract in Fig. 9, f is between and involving the enamel 
rods. It will be seen that the surrounding rod matrix is cut in transverse sec- 
tion. At B in Fig. 9, b the direction of the rods is longitudinal and a higher 
magnification of this area (Fig. 9, h) shows the appearances of the lamella pass- 
ing through the longitudinally cut rod matrix. There are some important points 
to be noted in relation to the planes in which a lamella may be sectioned and 
these will be discussed later. 

In some cases it has been found that there is a difference in the rate and 
degree of solubility of enamel in areas through which lamellae pass. Fig. 10, a 
shows the results of immersing a premolar crown in an acid-aleohol solution 
(20 per cent HCl in absolute methyl alcohol) for sixteen hours. The enamel 
surrounding the peripheral lamellae has not dissolved as much as elsewhere. 

Fig. 10, b, an occlusal view of another case, shows similar protruding un- 
dissolved areas on the peripheral surface and two areas on the occlusal surface. 
In the parts where the calcium has been more or less completely removed, the 
organic tuft bands can be seen.® 7” 

In Part II a number of suggestions were offered regarding the possible 
sites of origin of lamellae. Among these were certain V-shaped structures 
which, it was shown, originated during the final phases of matrix formation. 
The similarity between some V-shaped structures and the surface opening of 
some lamellae is most striking. Fig. 10, c shows two typical crack lamellae, 
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one penetrating the enamel for but a short distance. It shows a V-shaped area 
almost indistinguishable from the V-struecture without any lamellar extension 
(Fig. 10, d). 

The question of the continuity of lamellae with the surface cuticle is one 
which has been overemphasized in the literature. The primary cuticle is believed 
to be nothing more than a surface phenomenon of the edge of the enamel matrix 
and akin to an incremental line,’ and, as such, any break in its continuity would 
create conditions in which the two edges of the break would automatically be 
continuous with the lining area of the crack zone. In the case of lamellae 
oeeurring in V-shaped structures, the borders to the opening part are formed 


first. 





Fig. 10.—a, Partially decalcified preparation of young premolar showing uneven decalci- 
fication and persistence of enamel in lamellar areas; cuticle removed. Stained eosin. (X6.) 
T, Tuft bands; L, lamellae with undissolved enamel. 

b, Another specimen similar to @ photographed from occlusal surface. Stained eosin. 
(X6.) A, Undissolved enamel round tubular hypoplastic lesions; T, Tuft bands; L, lamellae 
with undissolved enamel. 

c, Decalcified section of erupted enamel matrix showing two crack lamellae (A and B) in 
the cervical area, Stained Heidenhain’s hematoxylin. Note V-shaped area at A and continuity 
of cuticle. (X630.) 

d, Decalcified enamel matrix from an erupted incisor showing V-shaped area similar to 
that in c but without any lamellar extension. Stained Heidenhain’s hematoxylin. (X630.) 

e, Showing the leaflike nature of the linear type of lamella. Stained Heidenhain’s hema- 
toxylin, (X328.) A, Markings of the “corners” of the enamel rods. 
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The gross appearances of the thicker type of lamellae were noted in Part I 
and in particular their membranous or leaflike character. In Part II mention 
was made of the leaflike character of the thin linear type of crack lamella. 
In immature and acid-insoluble matrix, the microtome knife may not cut 
the lamella as precisely as the surrounding matrix, with the result that the 
somewhat thicker (i.e., sectional thickness, not the breadth of the lamella) 
lamella may lie underneath the adjacent rods. This may cause erroneous con- 
clusions regarding its actual thickness or breadth. It also causes an illusion of 
a greater organic content in the adjacent rods. In well-calcified enamel matrix, 
or where the cortical remnants have been lost during histologic preparation, the 
leaflike nature of the linear type can be clearly seen. Such is the case in Fig. 
10, e where one of the linear lamellae which followed the cortices of the rods is 
seen ‘‘on its side.’’ In this position certain longitudinal markings can be seen 
which are the sites of the ‘‘ecorners’’ of individual rod cortices. When a linear 
lamella is seen on its flat or lateral surface, especially in longitudinal section, 
the appearances give the illusion of enamel rods. Cross section shows that such 
structures are not composed of rods. It is believed that it is this ‘‘illusion’’ 
which has resulted in many investigators describing the common form of lamellae 
in terms of whole rods. It is also interesting to note that a fine linear type 
lamella visible in cross sections of the enamel matrix may be hardly distinguish- 
able in longitudinal sections. A similar illusion of rods is seen in longitudinal 
sections of the wider type of lamellae. 


Summary 

1. A brief account is given of the types of enamel matrix in the erupted 
tooth. 

2. Except in the immediate path of a lamella, the structure and cal- 
cification of the enamel do not generally appear to be affected. A decrease 
in the rate of solubility may, however, occur in some cases. 

3. Various aspects of lamellae beneath the gingival attachment, in hypo- 
plastic lesions in grooves, and in immature matrix are described. 

4. A study of the details of the tracts show that these are, for the most 
part, characteristic of cracks and are seen in both rod and non-rod enamel. 
The defects form linear and crescent-shaped areas between, around, and 
through the enamel rods. 

5. In hypoplastic lesions a lamella-like extension may be present and 
form part of a more extensive tract in such areas. A similarity is noted be- 
tween the surface opening of some lamellae and certain V-shaped surface 
developmental defects. 

6. The similarity of the microscopic appearances of a traumatic defect 
around a rod, and a poorly ealcified rod cortex is noted. 

7. The contents of lamellae beneath the gingival attachment appear to 
be of similar morphology to the granular material seen in other areas in 
unerupted teeth. Such material may in part be simulated by salivary debris. 

8. Certain peculiar “hollow circular” structures are observed. 

9. The contents of lamellae exposed to the mouth are finely granular and 
indistinguishable from the debris of the surface plaque. 
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manuscript. Grateful acknowledgment is made to Mr. M. Rudland, F.I.M.L.T., for his 
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THE HISTOPATHOLOGY OF INFLAMMATORY GINGIVAL 
ENLARGEMENT 


Sicurp Ramrgorp, L.D.S., Po.D., ANN ArBor, MIcH. 


N 1941, Coolidge’ in his classical paper stressed the importance of local irrita- 

tion as the main etiologic factor in the development of gingival hypertrophy 
or hyperplasia. The effects of hormonal imbalance on the gingival tissues have 
been studied by Ziskin and co-workers,” * by Maier and Orban, and by several 
other investigators. Numerous reports also have appeared in the literature on 
the clinical as well as the histologic gingival changes associated with nutritional 
disturbances, effects of drugs, and other systemic and genetic tendencies resulting 
in overgrowth of the gingival tissues.° 

A basic classification of gingival enlargements, as suggested recently by 
Glickman,® is at present hardly practical due to the prevailing diversity of 
opinion on the pathogenesis and the true pathologie character of the various 
lesions which have to be considered in such a elassification. A somewhat 
standardized pattern of gingival inflammation and its sequela has been estab- 
lished in the literature, while cases of more or less atypical inflammatory response 
in the gingival areas have been mystified by a wide variety of names, often 
indicating neoplastic disease rather than recognizing the inflammatory character 
of the lesions. 

One of the major problems in histopathology is to reconstruct the sequence 
of changes which preceded the morbid status of the tissues at the time the speci- 
mens were obtained. In an evaluation of gingival specimens it is especially im- 
portant to appreciate that the gingival tissues are continuously exposed to a 
great number of stimuli which often assume a pathogenetic character. Com- 
monly, there are observed in the same gingival specimen focal areas of inflam- 
matory response of variable types and stages which are due to various types 
of injury. Injuries inflicted on inflamed tissue or on sear tissue are of different 
significance than the same injury to normal gingival tissue, because the previous 
episodes of injury have altered the morphologic character of the tissues as well 
as having changed their metabolic processes and response mechanism to future 
injury. The multiplicity of known and partially unknown factors which in a 
very complicated local and systemic relationship determine the inflammatory 
response to injury, and the wide variety of injuries which may effect the gingival 
tissues, will explain why an experimental investigation under controlled con- 
ditions is practically impossible to conduct in the study of hyperplastic gingival 
inflammation. 

The purpose of this paper is to report a study of the histopathologic 
changes which may be manifest as an inflammatory gingival hyperplasia. Spe- 


From the Department of Oral Pathology and Periodontia, School of Dentistry, University 


of Michigan. 
Presented at the Sixth Annual Meeting of the American Academy of Oral Pathology, 
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cial reference will be made to several confusing, so-called ‘‘blastomatoid (neo- 
plasm-like) conditions’’ which commonly involve the gingival tissues. It is felt 
that the character of these lesions has to be understood before a unanimously 
acceptable classification of gingival enlargements can be established. 


Material 


The clinical histories and numerous histologic slides from 250 cases of 
various types of inflammatory gingival enlargement were studied for this report. 
Besides selected cases of simple hyperplastic gingivitis, puberty gingivitis, and 
pregnaney gingivitis, the material included blastomatoid conditions of the 
gingiva such as granuloma pyogenicum, granuloma gravidarum, ‘‘fibroepithelial 
papilloma,’’ fibroid epulis, ossifying fibroid epulis, and 33 cases of giant cell 
epulis. 

The clinical information is sometimes rather incomplete in a material which 
has been collected through a routine diagnostic service, but data on sex, age, 
duration, location, size, clinical appearance and behavior, and, in several cases, 
clinical color photographs, were available. Since the report mainly concerns 
the histopathologic findings, clinical data will be given only when they are 
essential for an understanding and evaluation of the histopathologic changes 
observed in the specimens. 


Inflammatory Hyperplasia 


One of the cardinal signs of inflammation is tumefaction which initially is 
produced by hyperemia, edema, and ingression of exudate into the involved 
area, but soon a local fibroblastic and angioblastic activity will start the process 
of repair. This process is influenced by repeated or persistent irritation, as 
well as by disturbances in the delicate balance between the various enzymes of 
local or systemic origin which are governing the tissue proliferation, differentia- 
tion, and maturation. It is well known that an exuberant growth of granula- 
tion tissue often will occur in an area of continuous low-grade irritation, espe- 
cially if little actual tissue damage is taking place. Recent observations indicate 
that echronie edema generally predisposes to fibrosis, and it can be assumed that 
the same biologic law also applies to the gingival tissues. Furthermore, it is 
well recognized that certain irritants have a tendency to set up a proliferative 
or granulomatous response, and specific irritants such as burns will promote the 
formation of excessive amounts of sear tissue. Finally, a marked individual 
variation exists in type and amount of proliferative response to injury 
compare the wide variation in the clinical appearance of sears following small- 
pox vaccination). 

A healed granulomatous lesion or a scar may be devoid of so-called **‘in- 
flammatory cells’’ at the time of histologic examination but it still should be 
recognized as an inflammatory hyperplasia, which from a purely histologie study 
of a limited material may be difficult to appreciate. 

A thorough knowledge of hyperplastic reactions in mucous membranes, 
periosteum, and tendons from other than gingival areas is also valuable for 
the understanding of hyperplastic and blastomatoid gingival lesions, because 
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these tissues, both morphologic and physiologic, are closely related to the 
periodontal tissues. 


Various Types of Inflammatory Gingival Enlargement 


A. Mesodermal Hyperplasia.— 

1. Hyperplastic Gingivitis—It is generally recognized that local irritants 
such as calculus, mechanical irritation, mouth breathing, and subacute Vincent’s 
infection may promote an inflammatory hyperplastic gingival response. This 
is most frequently seen in young individuals, and adequate description of this 
condition is available in the literature. The histologic appearance varies from 
manifestations of severe active inflammation to almost complete gingival 
fibrosis. The inflammatory reaction is most marked at the bottom of the gingival 
crevice, and occasionally the outer surface of the free gingiva also shows marked 
inflammation from traumatization during the process of mastication. 

Several factors may modify the inflammatory response in the gingiva and, 
for the purpose of classification, various names have been given to these con- 
ditions. The factors which are most important in promoting hyperplastic 
inflammatory response of the gingiva are diphenylhydantoin sodium (Dilantin) ,’ 
hormonal imbalance, severe nutritional deficiencies, leukemia (which is not a 
neoplastic disease of the gingiva, but serves to change the gingival response to 
injury), and, finally, a few cases of genetic abnormal tendency for overgrowth' 
of the gingival tissues,* also called hereditary gingival fibromatosis. The histo- 
pathology of those conditions will be included in the discussion of localized 
gingival hyperplasia. 

2. Localized Hyperplastic Gingival Lesions—The hyperplastic gingival 
response to injury is often localized to isolated areas, and the collective term 
‘‘epulis’’ is commonly used to describe such a tumefaction without further desig- 
nation to the pathologie character of the lesion. 

This term is clinically so well established that in spite of numerous attempts 
to discourage its usage it still is generally applied to a variety of gingival lesions, 
and in this paper the term ‘‘fibroid epulis’’ will be utilized to designate a 
localized, nonspecific, nonneoplastiec, fibrous gingival hyperplasia, and the term 
‘‘giant cell epulis’’ used for the lesion which has been called ‘‘ peripheral giant 
cell tumor’”® and several other names. The term ‘‘epulis’’ should not appear in 
a pathologic report alone, without further qualifying words, and it should never 
be used to designate a neoplastic process. The clinical implication of a ‘‘fibroid 
epulis’’ or a ‘‘giant cell epulis’’ is commonly recognized by practitioners, and 
they should not be confused by the usage of terms that end on ‘‘tumor’’ or 
‘*.oma’’ which generally are applied to neoplastic diseases. 

Fibroid and ossifying fibroid epulis: The hyperplastic inflammatory mani- 
festations in the gingiva may be acute and ulcerative as shown in Fig. 1, A, B, 
C, and D. Fibroblastie proliferation is the dominating feature of these lesions, 
but the amount of inflammatory exudate is also rather extensive, with poly- 
morphonuclear cells dominating near the surface, and lymphocytes and plasma 
cells present in a fifty-fifty distribution in the deeper layers of the lesions. 
Various degrees of angioblastic proliferation are observed. Even in acute 
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Fig. 1.—A, Hyperplastic ulcerative gingivitis. Female, 26 years of age. Ulcerated polypoid 
mass of granulation tissue. Endothelial and fibroblastic proliferation. Beginning dystrophic 
calcification. Few inflammatory cells in central area. (Magnification, x39.) 

B, Ulcerated ossifying fibroid epulis. Female, 62 years of age. Surface ulceration. Se- 
vere active inflammation. Formation of numerous small vessels. Area of ossification not 
shown. (Magnification, x 242.) 

C, Ossifying fibroid epulis. Female, 40 years of age. Epithelial regeneration on mass of 
granulation tissue with central areas of ossification. Dilated vessels. Note deep foci of severe 
inflammatory infiltrations and ingrowth of epithelium. (Magnification, x34.) 

D, Fibroid epulis from denture irritation. Female, 52 years of age. Young granulation 
tissue. The inflammatory exudate mainly polymorphonuclear cells, of which a large percentage 
are eosinophils. (Magnification, x 560.) 
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lesions of this type one may find proliferating central areas without the presence 
of inflammatory exudate. Dystrophic calcification (Fig. 1, 4) and metaplastic 
ossification (Fig. 2, A and B) seem to be a common feature of gingival tissues, 
as well as of periosteum and tendons. 


? Fig. 2.—A, Ossifying fibroid epulis developed in subsiding pubertal gingivitis. Male, aged 
13 years. Duration, one year. Marked hyperplasia of squamous epithelium which is slightly 
atypical in some areas. Severe active inflammation with numerous dilated vascular spaces. 
Marked connective tissue proliferation with new bone formation. The inflammatory reaction 
is most active at the base of the lesion. Limited fields from outer half of lesion resemble 
ossifying fibroma. (Magnification, x6.) 

B, Chronic hyperplastic gingivitis with metaplastic ossification. Female, 17 years of age. 
Duration, two to three years. Chronic productive inflammation. Noncalcified osteoid and 
calcified osseous tissue close to epithelial surface. (Magnification, 126.) 


The stimulation to growth is most marked around areas of inflammatory 
infiltrations, commonly seen in crevicular regions and at the base of the surgically 
removed lesions (Fig. 2,.4). If a specimen is obtained or cut in such a way 
that these areas are not included, the inflammatory nature of the lesion may not 
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Fig. 3.—A, Fibroid epulis. Healing granuloma gravidarum. Female, 28 years of age. 
Duration, twelve months. Started during previous pregnancy. Chronic inflammation, most 
active in areas of the gingival crevice and the traumatized outer surface. Sclerosis of vascu- 
lar channels. Deep perivascular lymphocytic infiltration between heavy fiber bundles. Central 
areas resembling scar tissue. Limited fields from selected areas resemble fibroma with palisad- 
ing and whorling of connective tissue cells. (Magnification, x12.) 

B, Fibroid epulis from denture irritation. Male, 51 years of age. Duration, thirteen 
years. Section from border of lesion. Dense, almost hyalinized connective tissue, with small 
focal areas of inflammation. Irregular nerve fibers, beginning metaplastic ossification. Broad 
and deep epithelial rete pegs on surface. (Magnification, x21.) 

C, Dilantin gingivitis. Male, 20 years of age. Hyperplasia of squamous mucosa. Chronic 
inflammation. Heavy collagenous bundles of fibrous connective tissue. (Magnification, 151.) 

D, Ossifying fibroid epulis. Male, 46 years of age. Duration, five years. Epithelial 
hyperplasia. Interstitial areas of inflammatory infiltrations between heavy bundles of mature 
connective tissue. Beginning ossification. Note areas of severe inflammation at base of 
lesion. (Magnification, x10.) 
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be demonstrated. This should be kept in mind especially for lesions in the 
tuberosity region where the source of irritation commonly is in a deep and un- 
accessible gingival crevice. The illustrations are arranged so that the various 
stages in maturation of connective tissue and searring can be observed. It is 
interesting to note in Fig. 3, A a lesion which clinically started as a granuloma 
gravidarum but now, some months later, has undergone a marked fibrosis, and 
in Fig. 3, B, after thirteen years’ duration, one can see an almost completely 
fibrosed lesion. Dilantin Sodium seems to be a stimulating factor in the produc- 
tion of gingival fibrosis (Fig. 3, C). Avascular sear tissue or keloidlike tissue 
dominates in Fig. 3, D, but at the base of this lesion one still can see 
evidence of active inflammation. The blood vessels are almost completely 
selerosed in these specimens. 

If trauma or other circulatory disturbance is superimposed on old searred 
highly collagenous lesions mucoid degeneration is likely to be introduced (Fig. 
4, A, B, C, and D), and central areas may somewhat resemble myxofibroma; 
but fragmented and shriveled collagenous fibers in part of the specimen will 
always reveal degeneration of collagen rather than a neoplastic myxofibromatous 
growth. Focal areas of inflammatory infiltration as seen in Fig. 4, B are often 
found if numerous sections from the same specimen are examined. The presence 
or absence of osteoid or calcified structures in fibroid epulis seems to be of no 
clinical or pathologie significance. 

Granuloma pyogenicum, granuloma gravidarum, hormonal gingival hyper- 
plasia: In this type of lesions the vascular change is the dominating feature. 
Early acute lesions are characterized by a marked endothelial proliferation, 
ulceration, and inflammation, comonly pyogenic in type. In small early lesions 
like Fig. 5, A, the dominating endothelial component of the lesion can be 
recognized only under high magnification, because of the incomplete vascular 
spaces formed at this early state. Older and more extensive lesions (Fig. 5, B 
and C) show marked increased vascularity. The vessels are quite wide and have 
very thin walls, often only a single layer of endothelial cells. 

The exciting causes of this abnormal endothelial response to injury are not 
entirely understood. Hormonal imbalance in pregnancy and puberty is con- 
sidered to be a contributory factor. But granulomata pyogenicum may, as 
recently shown by Kerr,?® be seen in both sexes and all age groups. Fig. 6, A 
shows beginning healing of a granuloma pyogenicum, which four weeks pre- 
viously when the patient was pregnant, clinically was a granuloma gravidarum. 
The angioblastic proliferation has decreased markedly or ceased, and a beginning 
fibrosis is apparent, although the vascular channels are still abnormally large. 
More advanced fibrosis of previous granulomata pyogenicum is seen in Fig. 6, B 
and C. Sclerosis of small or large vessels is characteristically found in this stage 
of healing, as stated by Kerr’? (Fig. 6, D). The end result of such a fibrosis is 
‘*fibroepithelial papilloma’’ or a dense fibroid epulis (Fig. 7, A), where mucoid 
degeneration again may start in the central areas as discussed under fibroid 
epulis. 

Other fibrotic lesions of the gingiva may be associated with metallic pig- 
mentation’ and foreign body reaction (Fig. 7, B). 
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Fig. 4.—A, Fibroid epulis. Female, 25 years of age. Marked active inflammation in area 
of gingival crevice (a). Myxomatous connective tissue toward outer surface. Scattered in- 
filtration of plasma cells throughout the section. Marked epithelial hyperplasia corresponding 
to free gingival groove, (b). Resembles “fibroepithelial papilloma,” but represents an inflam- 
matory response. (Magnification, 11.7.) 

B, Chronic hyperplastic gingivitis. Female, 49 years of age. Picture of plasma cells in 
an area of mucoid degeneration. Other areas from same specimen showed dense connective 
tissue with heavy collagenous fibers. (Magnification, x 560.) 

C, Fibroid epulis. Male, 56 years of age. Duration, twenty years. Mild chronic inflam- 
mation. Fragmentation and degeneration of collagenous fibers. Marked mucoid degeneration. 
Selected fields looked like myxofibroma. (Magnification, 151.) 

D, Inflammatory polypoid hyperplasia of gingiva under ill-fitting partial denture. Male, 
50 years of age. Severe inflammation on surface. Deeper layers of the section show mucoid 
degeneration of connective tissue. (Magnification, 161.) 





Fig. 5.—A, Gingival granuloma pyogenicum. Male, 20 years of age. Small ulcerated 


lesion with bacterial colonies on surface. Chronic productive inflammation with angioblastic 
proliferation. Calcific deposits. Epithelial hyperplasia. (Magnification, «134.) 

B, Granuloma gravidarum. Female, 22 years of age. Seventh month of pregnancy. 
Uleerated surface on tip of swollen papilla. Bacterial colonies, blood, and debris observed on 
this ulcerated surface. Great number of polymorphonuclear cells. Young fibroblast and 
angioblast are seen toward surface. Marked increase in vascularity with thin-walled vessels. 
(Magnification, 17.) 

C, Gingival granuloma pyogenicum. Male, 43 years of age. Closely resembling the 
granuloma gravidarum shown in B, but this lesion occurred in a man with no history of hor- 
monal imbalance. (Magnification, x58.) 
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In some cases, proliferation of nerve tissue dominates the response to 
traumatic gingival injury (Fig. 7, ( and D), and borderline cases may closely 
resemble neurofibroma. 

Giant cell epulis: This controversial lesion may start as a small well- 
circumscribed process in the free gingiva as shown in Fig. 8, A, or it may oecur 
as a polypoid or a sessile lesion (Fig. 8, B), sometimes ulcerated on the gingival 
surface, and with deeper foci of inflammation closer to the bone. Other lesions 
start deeper in the periosteum or in the periodontal membrane proper. Young, 
actively growing giant cell epuli (Figs. 8, B and C and 9, A, B, C, and D) are 
very vascular lesions, often surrounded by widely dilated vessels (Fig. 8, B and 
C), and the lesion seems even to arise in a granuloma pyogenicum” (Fig. 9, A 
and B). Within the lesion itself, red blood cells are distributed, often outside 
definite endothelial-lined spaces, in an arrangement somewhat resembling splenic 
sinusoids (Fig. 9, £). The lesions are very hemorrhagic and breakdown products 
of red blood cells are commonly observed. The main part of the lesion is com- 
posed of spindle-shaped connective tissue cells, in different stages of maturation 
depending on the growth activity at that particular time. The giant cells, which 
always are included in the various names this lesion has received, are of the 
osteoclastic or foreign body type of giant cells. They seemingly arise from 
rather immature stromal cells and are related to resolving hemorrhages, phago- 
eytie and osteoclastic activity.12 It has been shown experimentally by Reitan’ 
that in traumatized periodontal membranes, osteoclast-like giant cells may be 
found in the periodontal membrane in a considerable distance from the surface 
of bone or cementum. The same type of cells is also found in bursitis and 
tenosynovitis of traumatic nature.’* ?*}?° We know that the periodontal mem- 
brane and gingiva have a high potentiality for accumulation of calcific deposits 
and metaplastic or reparative bone formation. The same is true for periosteum 
and tendons elsewhere in the body and those are the areas where we find this type 
of response to injury.” 7% The actual inducing factor in giant cell formation 
is still unknown. The giant cells may exhibit a wide variation in shape and 
size (Fig. 9, E), and they may occasionally function as phagocytes or foreign 
body giant cells (Fig. 9, F). As the lesions mature and undergo fibrosis (Fig. 
10, A), the giant cells with blend with the stromal cells (Fig. 10, B and C), and 
the giant cell epulis may gradually resemble a fibroid’® or, more commonly, an 
ossifying fibroid epulis (Fig. 10, D), finally becoming indistinguishable from 
that lesion (Fig. 10, F). 


Fig. 6.—A, Gingival granuloma pyogenicum. Female, 21 years of age. Started during 
pregnancy. Now four weeks postpartum. Beginning healing of previous granuloma gravi- 
darum. Still some crevicular ulceration (a) and active inflammation. Wide vascular spaces 
and epithelial inclusions. (Magnification, «151.) 

B, Chronic hyperplastic gingivitis. Female, 23 years of age. History of local trauma 
three months prior to the time this specimen was obtained. Decreased in size last month. 
Histologic picture is characteristic of healing granuloma pyogenicum. Large vascular spaces 
with thin walls. Chronic inflammation with areas of maturing connective tissue. Marked 
epithelial hyperplasia. (Magnification, x38.) 

C, Granuloma pyogenicum in state of healing. Male, 50 years of age. The indentation 
in the specimen (a) has been produced by a poorly fitting dental appliance. Papillomatous 
mass with hyperplastic epithelium. Vascular granulation tissue with cellular infiltration. 
Large thin-walled vessels in papillomatous part of lesion. At the base, sclerosis of vessels is 
taking place (b), and heavy bundles of collagen fibers and nerve tissue indicate scarring. 
(Magnification, x 22.) 

D, Chronic hyperplastic gingivitis. Female, 55 years of age. Sclerosis of vessels in old 
firm fibrotic lesion. (Magnification, x 460.) 
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Fig. 7.—A, Fibrous epulis associated with loose denture. Male, 50 years of age. Dura- 
tion, ten years. Dense fibrous connective tissue. Increased amount of nerve tissue, sclerosis 
of small vessels. Lymphocytic infiltration. Central area of beginning mucoid degeneration, 
(a). (Magnification, x 23.) 

B, Chronic hyperplastic gingivitis with argyrosis. Male, 28 years of age. Duration, eight 
years. Scar tissue. Chronic inflammation. Silver amalgam pigmentation. (Magnification, 
x 168.) 

Cc, Chronic hyperplastic gingivitis. Irritation from denture. Male, 42 years of age. 
Epithelial hyperplasia. Chronic inflammation. Several abnormally heavy nerve bundles (a). 
‘Amputation neuroma,” which is a hyperplastic reactive process and does not represent a true 
neoplasm. (Magnification, x 21.) 

D, Hyperplastic gingivitis. Male, 48 years of age. Irritation from removable bridge. 
Chronic inflammation and scar tissue with an unusual amount of nerve tissue which often is 
seen in traumatic lesions of the gingiva. (Magnification, x 242.) 
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The inflammatory component is usually best visible in the areas surround- 
ing the giant cell lesion. This situation of growth stimulus in peripheral areas 
of the lesion proper was also pointed out in the discussion of fibroid or ossifying 
fibroid epulis. The zones of exudative inflammation which stimulate this 


A. 





Fig. 8.—A, Giant cell epulis. Female, 30 years of age. Duration, two to three weeks. 
Bottom of gingival crevice at (a). Small giant cell epulis, encapsulated and confined to free 
gingiva. (Magnification, x36.) 

B, Polypoid giant cell epulis. Chronic inflammation at the base of the lesion. Dilated 
vessels at periphery of lesion, and epithelial hyperplasia. (Magnification, x17.) 

C, High magnification from B. Young fibroblasts constitute the stromal cells. Irregular 
large giant cells. Dilated vessels. Blood cells interspersed between the fibroblasts and giant 
cells. Typical picture of young growing giant cell epulis. (Magnification, 460.) 
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Fig. 9.—A, Ulcerated giant cell epulis arising in a granuloma pyogenicum. Male, 18 years 
f age. Dilated vessels, marked angioblastic proliferation, and severe inflammatory infiltrations 
xtending to the base of the specimen, but small focal area at a, exhibits the characteristics 
if giant cell epulis. (Magnification, x 21.) 


B, High magnification of area (a) from A. Beginning ossification. The stromal cells and 


the giant cells indicate the diagnosis of giant cell epulis. 


Cc, Giant cell epulis. Male, 12 years of age. Duration, three weeks. Very rapidly pro- 
iferating cellular lesion. Angioblastic proliferation. Inflammatory infiltrations. Possible in- 
luence of pubertal hormonal imbalance. (Magnification, x 210.) 

D, Giant cell epulis. Abscess in central part of the lesion. Marked angioblastic prolifer- 
tion. (Magnification, x 126.) 

E, Giant cell epulis. Female, 41 years of age. Bizarre giant cells. Inflammation, phago- 
ytized blood pigment, and red blood cells interspersed between stromal cells. (Magnification, 
560.) 

F, Giant cell epulis. Male. Giant cells have phagocytized lipid material. Inflammatory 
ifiltrations. (Magnification, 560.) 
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exuberant purposeless fibroblastic and angioblastic activity are often not as 
conspicuous as the productive reactive process which they initiate, so the role of 
the inflammation may often be overlooked or misinterpreted. Marked inflam- 
matory infiltrations may also be found in central areas of the lesion (Fig. 9, C), 
and even central abscesses occur (Fig. 9, D). In several of the clinical histories 





D E. 
Fig. 10.—A, Giant cell epulis. Male, 27 years of age. Duration, two to three years. 
Central area of fibrosis and ossification. (Magnification, x5.) 
, High magnification of central area from A. Fibrosis. Osteoid tissue at a. Giant 
cells blending with stroma. (Magnification, 168.) 
C, Giant cell epulis. Note how the elongated giant cells take part in the central fibrosis 
of old lesion. (Magnification, 168.) 


D, Giant cell epulis. Male, 53 years of age. Central area of an old lesion undergoing 
fibrosis and early formation of osteoid tissue at a. (Magnification, 168.) 

E, Ossifying fibroid epulis. Male, 52 years of age. Coarse collagenous fibers with inter- 
stitial areas of inflammation. Early central ossification. May represent the end stage of any 
of the before discussed lesions. (Magnification, 15.) 
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which were reviewed for this paper, previous outbreaks of periodontal abscesses 
were listed in eases of giant cell epulis. 

The tendency for giant cell epuli to ‘‘burn themselves out’’ and undergo 
fibrosis and ossification as the irritating or stimulating factors change (Fig. 10, 
A) is the most convincing proof for the nonneoplastie character of this disease. 
The marked tendeney for recurrence of giant cell epuli and other hyperplastic 
gingival lesions following ‘‘ineomplete removal’’ is explainable on the basis of a 
common failure to recognize and remove both the source of irritation and the 
deep foci of inflammatory stimulation. The simple fact that inflammatory 
periodontal disease always will recur following surgical intervention, if the 
souree of irritation has not been eliminated, seems to be overlooked much too 
often. 

A few important considerations in the histologic diagnosis of giant cell epuli 
should be mentioned briefly. A report on blood ealeium, phosphorus, and 
phosphatase should be available to exclude hyperparathyroidism. The diagnosis 
of giant cell epulis should be guided more by the stromal elements than by the 
giant cells. Osteoclastie giant ce'ls in any irritated ossifying gingival lesion 
and foreign body giant cells, not uncommon in other inflammatory gingival or 
periapical lesions,'® may be indistinguishable from the giant cells found in 
giant cell epulis, but the stromal elements in those lesions are not made up of the 
uniform spindle-shaped cells which are characteristically seen in giant cell 
epulis. Even in ossifying fibroma and osteogenic sarcoma, one may find giant 
cells of this type; but the pleomorphism and neoplastic features of the stromal 
cells in the latter lesion are of main differential diagnostie importance. Border- 
line eases of rapidly growing giant cell epuli (probably in the presence of an 
unfortunate combination of local irritation and systemie stimulus such as 
hormonal imbalance) may be difficult to differentiate from an osteogenic sarcoma 
with relatively low degree of malignaney, and superimposition of inflammatory 
changes. This issue is confused further by the prevailing diversity of opinions 
on the pathologie character of the ‘‘central giant cell tumor of bone,’’ a problem 
which will not be discussed in this paper. 


B. Ectodermal Hyperplasia.— 

1. Papillomatous Hyperplastic Gingivitis—This rather rare disease is 
characterized by a papillary hyperplasia of the epithelium and mild chronic, 
sometimes proliferative inflammation in the lamina propria (Fig. 11, A). 
Histologically, the lesions resemble the juvenile papilloma of the pharynx. The 
inflammatory nature of papillary hyperplasia was discussed recently by Fisher 
and Rashid.?° No specific etiologic agent has been established for this condition, 
although the common finding of epithelial inclusion bodies in many of those 
lesions indicates a virus infection. 

2. Focal Gingival Hyperkeratosis—The characteristic feature of this econ- 
dition is an abnormal amount of surface keratohyaline, and a prominent stratum 
granulosum (Fig. 11, B). The reaction to the causal injury is mainly limited to 
the epithelium, but evidence of chronie inflammation is also seen in the sub- 
epithelial connective tissue. Surface hyperkeratohyalinization is also frequently 
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observed on verrucous-like papillomatous gingival lesions of the type which was 
discussed under Papillomatous Hyperplastie Gingivitis. 

A gingival extension from the buccal mucosa of ectopic sebaceous glands 
(Fordyce’s disease) may be observed occasionally (Fig. 11, B). This anomaly 
is of no clinical pathologie significance. 














\ t : : Papillomatous 
Chronic inflammation in underlying connective tissue. (Magnification, 


Fig. 11.—A, Papillomatous hyperplastic gingivitis. Male, 10 years of age. 


epithelial hyperplasia. 
x43.) 


B, Focal gingival hyperkeratosis and For«dyce’s spots. [Ectopic sebaceous glands. Chronic 4 poe 
inflammation. Phagocytized hemosiderin indicating trauma. Hyperkeratosis. (Magnification, 
«x 164.) 4 ia 


C, Early gingival leukoplakia. Female, 74 years of age. Irritation from dental appliance. 
Acanthosis, parakeratosis, and early dyskeratosis. Marked mitotic activity in basal cell layer. ¢ 
Severe chronic inflammation. (Magnification, 118.) ep 
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3. Gingival Leukoplakia.—The leukoplakie, precancerous changes of the 
gingiva have recently been described in detail in a study by Spreng, Gasser, and 
Oppikofer.*!. To a pathologist, unexperienced with the reaction of oral tissues, 
the epithelial changes in hyperplastic gingival inflammation will appear more 
alarming than lesions of similar significance in some other mucosal or skin 
lesions, and a review of the older literature reveals a tendency to ‘‘overdiagnose”’ 





Fig. 12. A, Chronic hyperplastic gingivitis. Elongation of rete pegs with keratohyaline 
earl formation. (Magnification, «118.) 

B, Hyperplastic gingival scar with epithelial inclusions undergoing cystic degeneration. 
Magnification, x70.) 

C, Gingival microcyst or inclusion cyst associated with chronic hyperplastic gingivitis. 
emale, 60 years of age. Deep downgrowth of rete pegs and small cyst formed. Desquamated 
pithelial cell within cyst. (Magnification, « 560.) 
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such gingival specimens. Hyperkeratosis and, even more important, dyskeratosis 
and atypical mitotic activity in the basal celi layer are important diagnostic 
features of leukoplakia (Fig. 11, C). 

Chronic, rather extensive, inflammation, often with poor definition between 
the basal cells and the inflammatory infiltrations, is commonly observed in 
addition to the hyperplastic and dyskeratotie changes of leukoplakia. 

4. Gingival Cysts.—The possibility for epithelial inclusions and projections 
of rete pegs to undergo cystic degeneration and form gingival microcysts was 
recognized first by Cahn.?? Keratohyaline pearls (Fig. 12, A) are often found 
associated with the epithelial hyperplasia in hyperplastic gingival lesions.** The 
same picture also shows epithelial inclusions or possibly deep slender extensions 
of rete pegs. Fig. 12, B shows epithelial inclusions undergoing hydropie degen- 
eration in an area of chronic inflammation. The epithelial inclusions may 
originate either from surface epithelium" or from the tooth-forming organ. 
The epithelial cells in an inelusion from the surface are usually more squamous 
in type than the epithelial rests of Mallassez, but the difference cannot always 
be ascertained. The microcyst shown in Fig. 12, C was connected with deep 
extensions of rete pegs in gingival hyperplasia. 

Cystlike structures lined by columnar epithelium are a rather rare finding 
in the gingiva. This anomaly constitutes the dilated duct of aberrant salivary 
glands in the gingiva. 

Summary 

Meso- and ectodermal inflammatory gingival hyperplasia have been illus- 
trated and discussed. 

The relation between the various types of hyperplastic gingival lesions 
has been stressed, and it has been shown that lesions such as puberty gingivitis, 
pregnancy gingivitis, granuloma gravidarum, granuloma pyogenicum, and giant 
cell epulis are inflammatory in nature and they all have a similar tendency to 
undergo fibrosis, scarring, and partial ossification resulting in a_ so-called 
‘*fibroepithelial papilloma,’’ fibroid or ossifying fibroid epulis. 

Peripheral zones of irritation and inflammation, found mainly in the ere- 
vicular areas and at the base of protruding lesions, seem to act as a stimulus for 
continuous growth of the lesions. The fibrotic hyperplastic gingival tissues 
will, to a large extent, persist even following elimination of the initial source 
of irritation, and those anatomical changes may predispose to future irritation. 

Traumatization or other circulatory disturbance will initiate mucoid degen- 
eration of collagenous lesions. 

The possibility for one type of inflammatory reaction becoming or co- 
existing with other types of proliferative responses has been shown. 

The alteration in character and inflammatory response of the gingival tissues 
following previous episodes of injury has been emphasized. 

The complex of local and systemic factors which determines the variations 
in gingival inflammatory response to injury is only partially known. It is 
of basic importance in the management of these lesions that an exact differential 
histologic diagnosis be made of the different types of gingival enlargements. An 
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understanding of the inflammatory nature of the lesions which have been dis- 
cussed in this paper should encourage a different and more conservative manage- 
ment than would be utilized for neoplastic disease. 


Acknowledgment is made to Dr. D. A. Kerr for making his collection of material 
available for this study, and for his advice and help during the preparation of this paper. 

The author is further indebted to Miss Edna K. Mallory for the preparation of histologic 
sections and to Miss Winnifred Arnold, School of Dentistry, for photographie services. 
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SCURVY* 


Report of a Case 
Earu E. Roueuton, D.D.S.,** anp 
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CURVY is a nutritional disease caused by a prolonged inadequate uptake of 

vitamin C. Although this disease was at one time very prevalent, clinical 
scurvy is now seldom seen. The case to be presented is of interest as the pa- 
tient presented the classic signs and symptoms of acute seurvy with marked 
oral lesions. Vitamin C is a water-soluble vitamin which plays an important 
role in biochemical oxidation’ and it is necessary for the formation of collagen 
fibers. According to Wolbach and Howe? the basic defect in avitaminosis C 
is in the formation of fibrils in the intercellular matrix of the fibroblasts. 
Hemorrhage is the chief manifestation of scurvy.’ Petechiae or ecchymosis of 
the skin are present in almost all cases. Subperiosteal hemorrhage is an im- 
portant feature of infantile scurvy but is seldom seen in the adult. Ilemor- 
rhages also occur in the muscles, periosteum, serous membranes, and solid 
viscera. A pronounced hypochromie anemia is often present. Scorbutic 
stomatitis is an important feature of this disease. The gingival tissues are 
swollen, spongy, and bleed easily. Eechymosis may be present in the palate, 
cheeks, or floor of the mouth. Necrosis and infection may be further compli- 
cations. Boyle, Bessey, and Wolbacht demonstrated the mechanism for the 
loosening of teeth and loss of alveolar bone which is associated with seurvy. 
These authors demonstrated the classic histologic appearance of seurvy in 
guinea pigs kept on an ascorbic acid-deficient diet. They demonstrated failure 
of osteoblastic cells to form bone matrix and failure of the fibroblasts to form 
collagen. The loosening of the teeth was due to the inability of the weakened 
alveolar bone and periodontal membrane to withstand functional stress. 

The earliest symptoms of scurvy are weakness, general fatigue, and men- 
tal depression. The symptoms may probably be attributed to hemorrhage into 
the muscles. According to Cecil, the diagnosis of scurvy is based upon a his- 
tory of inadequate dietary intake of vitamin C and the obvious clinical signs 
such as hemorrhage into the skin or from the gums. Biochemical assay of the 
plasma ascorbic acid level is a valuable test. During periods of depletion, 

From the Veterans Administration Hospital, Jefferson Barracks, Mo. 

*Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the results of 
their own study and do not necessarily reflect the opinion or policy of the Veterans Administra- 
nae **Chief, Dental Service, Veterans Administration Hospital, Jefferson Barracks, Mo. 


*** Assistant Professor of Oral Pathology, Washington University School of Dentistry; 
Consultant in Oral Pathology, Veterans Administration Hospital, Jefferson Barracks, Mo. 
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vitamin C is first lost from the plasma. In clinical scurvy the plasma vitamin 
C level approaches zero. A therapeutic diagnostic test with ascorbie acid is 
a valid procedure in a case of suspected scurvy. In most eases the response is 
prompt and dramatic. The prognosis of scurvy is good as the disease is read- 
ily amenable to treatment with ascorbic acid. Death from uncomplicated 
scurvy is almost unknown. 





Fig. 2. 


Fig. 1.—Photograph of gingiva on admission showing gingival enlargement and hyperemia. 
Fig. 2.—Photograph of palatal ulcer on admission. 


Case Report 


A man, aged 61, was admitted to the Veterans Administration Hospital, 
Jefferson Barracks, Mo., on Nov. 17, 1951. He stated that he had been in fair 
health until three weeks prior to admission when he developed a subeutaneous 
hemorrhage in the posterior aspect of his left calf. Three days prior to ad- 
mission he suffered a severe gingival hemorrhage. Examination revealed a 
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well-developed, slightly obese, elderly white man who was unable to give a 
reliable history. His thinking appeared disturbed in spite of good orientation 
as to time, place, and person. General physical examination showed a diffuse 
subeutaneous hemorrhage over the upper one-third of the left thigh. Eechy- 
mosis was also present in the left leg with an area of black induration over the 
left external malleolus. Oral examination showed marked gingival enlarge- 
ment. The gingival tissues were hyperemic, purplish in color, and hemor- 
rhaged profusely at the slightest provocation (Fig. 1). A sharply cireum- 
scribed ulcer, 1 by 2 em. in diameter, was present on the palate lingual to the 
upper right molars. This ulcer was moderately painful. The patient was un- 
able to give any clear information as to how long this lesion had ben present 
(Fig. 2). Extreme fetor ex ore was present. 

Admission laboratory studies gave the following results: R.B.C., 3.6 
million; hbg., 11.5 Gm.; W.B.C., 11,350 with normal differential; platelets, 
234,000; bleeding time, 2.03 minutes; coagulation time, 5.10 minutes; Kahn 
test, negative. 

Beeause of the atypical appearance of the palatal] lesion, the possibility 
of a neoplasm could not be excluded by physical examination and blood stud- 
ies alone. The patient was returned to the Dental Clinic where a biopsy was 
performed under local anesthesia. A wedge-shaped incision was carried 
from the normal palatal mucosa into the uleer. The specimen was submitted 
to the laboratory and a diagnosis of nonspecific uleer was rendered. <A de- 
tailed dietary survey was done on Nov. 20, 1951. This showed that the pa- 
tient had a grossly inadequate diet, especially with regard to intake of vita- 
mins C, A, and the B complex. Determination of the plasma ascorbie acid 
level showed the presence of only 0.14 mg. per 100 ¢.c. A clinical diagnosis of 
seurvy was made. Therapy consisted of administration of 2 Gm. ascorbie acid 
daily. Iron, multivitamin tablets, and a high protein diet were also pre- 
scribed. The patient showed a dramatic response to this therapy. He was 
seen daily in the Dental Clinie for observation and irrigation of the mouth. 
Sealing or other periodontal procedures were not done at this time. The 
gingival tissues showed a rapid and dramatic response to ascorbie acid ther- 
apy. Examination of November 30 showed that the gingival tissues were 
firm, normal in color, with no tendency to bleed (Figs. 3 and 4). The palatal 
uleer had also completely healed (Fig. 5). Because of the generalized bone 
loss and deep periodontal pockets, extraction of the remaining teeth was 
advised. The patient was discharged from the hospital on Jan. 5, 1952. Lab- 
oratory studies were repeated one month later. These showed correction of 
the anemia. The patient was free of all symptoms. 

The histologic findings in a ease of scorbutie gingivitis have been reported 
by Orban, Martin, and Hehn.® The present case demonstrates similar changes. 
Fig. 6 is a low-power photomicrograph showing the junction between the in- 
tact epithelium and the ulcer. The intact epithelium is covered by a thin 
layer of parakeratotic cells. Considerable hydropic degeneration is present 
in the prickle cell layer. Other areas in the epithelium show intercellular 
edema. The surface of the ulcer is composed of a network of fibrin, erythro- 
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Fig. 3. 


Fig. 4. 


Fig. 5. 





Figs. 3 and 4.—Appearance of gingiva after ten days of ascorbic acid therapy. 
Fig. 5.—Appearance of palate after ten days of ascorbic acid therapy. Note complete 
healing of ulcer. 
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Fig. 7. 


Fig. 6.—Photomicrograph (X75) of biopsy specimen at junction of ulcer and intact mu- 
cosa. (Hematoxylin and eosin.) 


Fig. 7.—Photomicrograph (250) at base of ulcer showing edema, hemorrhage, and leuko- 
cytic infiltration. 
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cytes, and leukocytes. The underlying granulation tissue shows marked 
edema. Numerous dilated capillaries and a heavy infiltration of polymor- 
phonuclear leukocytes and large and small mononuclear cells is present. Small 
foci of hemorrhage are scattered through the tissue. Although fibroblasts 
are present in the granulation tissue, collagen fibers are scanty and poorly 
formed in relation to the well-developed capillary formation (Fig. 7). Changes 
are also observed in the submucosa underneath the intact epithelium. In this 
area there is considerable edema together with dilated capillaries and a dif- 
fuse leukoeytie infiltration. There appears to be a reduction in the number 
and size of the collagenous fiber bundles. Many of them appear fragmented. 
Although this histologic pattern cannot be considered diagnostic of scurvy, 
these findings are consistent with the expected tissue changes in ascorbie acid 
deficiency. The rapid and dramatic response of the gingival tissues to ascor- 
hie acid therapy alone is further evidence that a vitamin C deficiency was the 
principal factor in the production of the gingival lesions. The question of the 
degree of gingival and periodontal disease which existed before the onset of 
scurvy is somewhat problematical. Undoubtedly, this patient already had a 
generalized marginal periodontitis. It is likely that the vitamin C deficiency 
was a factor in accelerating periodontal destruction. 
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Endodontics 
PULP MANAGEMENT IN PRIMARY TEETH 


BERNARD Z. RapinowiTcH, D.D.S.,* Los ANGELES, CALIF. 


HE practice of treating pulpless teeth is based on the premise that bacteria 

present and their toxins can be successfully neutralized and that the pulp!ess 
tooth ean be retained as a part of the functional dentition without causing in- 
jury to the patient. 

At the turn of the century root canal treatment was the vogue rezardless 
of the condition of the patient. Miller changed the concept of thought and 
practice. In recent years dental practice has been based on scientific investiga- 
tion and the practice of endodonties is now accepted as a major field in dental 
practice. 

Primary teeth are maintained, obviously, for purposes of function of masti- 
-ation and to aid in the normal development of dental structures. An abscessed 
primary tooth cannot serve properly in this manner for several reasons; it may 
leave its mark on the succeeding permanent tooth or may cause pain, fistula 
(gumboil), general malaise, loss of appetite, high fever, lowered mental capacity, 
and other systemic sequelae. 

In modern medical and dental practice, our prime consideration is the elim- 
ination of infection, and for this reason it must be realized that if we are unable 
to eliminate infection, the tooth must be removed and replaced with a space 
maintainer when needed. Under no circumstances then may we ever condone 
the retention of an untreated infected primary tooth. 

There are many reports of previous studies on root canal therapy in pri- 
mary teeth. Gardner disposes of an infected primary tooth in four ways: (1) 
Extraction. (2) Doing nothing, probably the most frequent course pursued, 
usually because of lack of knowledge on the part of the practitioner; infection 
develops with systemic sequelae as well as local manifestations including pathol- 
ogy to suecedaneous teeth. (3) Pulp capping. (4) Amputation of pulps. 

Sweet emphatically states that the management of the exposed pulps in 
primary teeth is no longer experimental, and they respond so readily to treat- 
ment that there is no doubt as to the advisability of retaining them. He has 
said that treatment of teeth without successors is contraindicated. ; 

Sellwood confirms the necessity for root canal treatment of primary teeth 
and cautions us that we must remember at all times that they are not dead 
teeth simp!y because of pulp devitalization. The periodontal membrane re- 

*Diplomate American Board of Pedodontics; Former Associate Professor of Pedodontics, 
University of Southern California, School of Dentistry. 
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mains alive and the integrity of the tooth is maintained through this means. In 
undertaking the treatment of primary teeth one must bear in mind that there 
is no short cut in dentistry for children. If it is to be done at all, it should 
he done well. One shot ‘‘hope’’ fillings of infected teeth is technically and 
pathologically unsound. 

Harris states, ‘‘In reviewing the Dentist’s attitude toward treatment of 
the pulp infected deciduous teeth, it would seem that more dentists are treat- 
ing these teeth than ever before, but those who do treat them are considerably 
more selective regarding the teeth to be treated. The operator must decide 
from observation whether the tooth is not too badly broken down for proper 
restoration and whether the child is cooperative.’’ 

Ireland, who studied the morphology of the deciduous pulp, has shown 
that the root of a first primary molar has two mesial canals, usually H- 
shaped, in which there are auxiliary canals branching in the roots. Unless 
there is some way of treating these successfully, they will reinfect themselves. 
This corroborates the classie work of Hess and Zurcher who showed histologically 
that in from 40 per cent to 90 per cent of all cases the vessels and nerves of the 
pulp enter the root by multiple foramina instead of by a single foramen. Hib- 
hard has shown the latticework of pulp tissue in root canals (Fig. 4). 

MeBride and Wagner claim that it is unfair to extract every pulpless tooth 
heeause then we might as well plan orthodontics for every patient, and many 
cannot afford it. It is also a waste which can most often be prevented in the 
dental office by careful root canal treatment. Failure in root canal treatment 
aids in the creation of ‘‘dental cripples.’ 

Kaslick goes one step further by saying correctly ‘‘the best pulp manage- 
ment in all children’s dentistry is preventive operative dentistry begun early 
and continued regularly.’’ Easlick said, ‘*A statement has been made that 
infected teeth in the mouths of children whose health is poor, should always be 
extracted. Is this statement not an admission of inadequacy and of failure of 
our technies for the treatment of primary teeth? If operators were able to 
treat primary teeth until they were negative to bacteriologie culture and were 
able to seal the canals hermetically, as is now being done in scientific root canal 
work for adult teeth, the question might be raised—would adequate treatment 
of putreseent primary teeth in unhealthy children be indicated ?"’ 

The history of the treatment of root canals is the discussion of medications 
used, and each time new medications are introduced more men attempt treat- 
ment. It is unfortunate to depend upon new medication rather than on a thor- 
ough technique, for when a systematie technique is followed any complete 
technique is practical. 

Gurley discusses the pharmacology of formocresol which consists of eresol, 
formaldehyde solution, and aleohol. Formalin precipitates proteins in a man- 
ner similar to the precipitation of egg albumin when heated; it will react with 
ammonia to form hexamine; therefore, it will have this tendency within the 
tooth and the gaseous end products may thus be reduced. If it is allowed to 
remain too long and in excess over diseased proteins it destroys healthy protein 
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beyond the apex; hence care during operative procedure is needed. The chem- 
ical mass action law is applicable. 

Creosote or cresol, though possessing bactericidal properties as a mild dis- 
infectant, is a vehicle for formalin and is also a coagulant like phenol. Unlike 
phenol, the coagulated serum does not interfere with its disinfecting actions. 
Stanton confirms Gurley regarding the use of formocresol as a sterilizing agent; 
it has great penetrating power and does not coagulate. ‘‘The formocresol treat- 
ment should not be left in the tooth for more than three days and usually it 
has accomplished its purpose in 24 hours.’’ Fistula present usually disappears 
after the first treatment. 

In recent years there have been many antibiotics used in pulp therapy but 
difficulty of sensitization and yeast formation has been encountered. (iross- 
man has shown the method of overcoming some of these problems by the addi- 
tion of sodium caprylate to the formulas of antibiotics and has developed an 
excellent formula under the abbreviated title of P.B.S.C. However, most of 
our cases have been treated with formocresol. 

The purpose of these medications to eliminate the effect of the bacteria and 
their enzymes and many other drugs may serve this purpose. 

Our task is to treat exposed teeth in such a way that they will not only 
continue to function as organs of mastication, free from pain and local symp- 
toms of inflammation, but also will not become infected and possible sources of 
systemic disease. 

Penetration of silver nitrate is greater into infected tubules than non- 
infected because sound dentine contains a coagulable colloid which forms a 
surface silver albuminate limiting further penetration, whereas the contents of 
the infected tubules are noncoagulable, having been broken down and _par- 
tially digested by the action of organisms, and here the silver nitrate solution 
readily diffuses and reduction occurs to the limit of penetration. 

Since the use of Howe’s ammoniaca] silver nitrate solution is basic in this 
technique, two papers by Howe should be mentioned: ‘‘In the case of a dead 
pulp, the material should be applied before entering the canal with instruments. 
If a putrescent pulp is left intact the drugs will follow along its entire length, 
no matter how fine or how crooked the canals, and it will render the pulp stiff, 
dry, and sterile. .. . This material need never be removed. The treatment has 
rendered the canals sterile and impregnated the diseased dentinal structure with 
metallic silver. The bulk of the canal may be filled with anything . . . the 
apices of the tooth are already filled; any pain might indicate that the material 
has been foreed through the apex. 

‘‘In the treatment of acute pericementitis following the death of a pulp, 
it is only necessary to apply the treatment (ammoniacal silver nitrate solution ) 
followed by either eugenol or formalin, close the tooth and the inflammation will 
be properly allayed. It is a well known fact that silver in the metallic form 
has been used in different parts of the body and is tolerated well by the tissues.’’ 

The method of sealing in the treatment varies with the operators, vet this 
phase of the treatment is extremely important. (Gerlach seals the dressing in 
the tooth with gutta-percha. Others seal in their dressing with zine oxide 
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cement and oxyphosphorie acid. In this technique the dressing is sealed with 
zine oxide and eugenol. Cutta-percha is easily displaced. Oxyphosphorie acid 
and zine oxide cement has a slight contraction upon setting. This often cracks 
causing failure of the treatment. Zine oxide and eugenol expands upon contact 
with moisture and setting. This must be mixed stiffly to the consistency of 
stiff putty before it will react in such a manner. 

Gerlach fills a root canal with gutta-percha points after the canals are suf- 
ficiently enlarged. As the tooth resorbs the gutta-percha points remain in the 
tissue beeause they are inert. ‘‘They are removed when the crown is lost; if 
this does not take place a little probing in the tissue will displace them.’’ 

Hogeboom, McBride, Brauer, and most other operators advocate the use of 
a medicated paste which resorbs with the tooth. 

Rabinowitch shows the penetration of silver nitrate in the dentine: (1) 
along the path of caries; (2) along the dentinal tubuli, the extent of infection; 
(3) impregnation of the tubuli of root canal treatment including the accessory 
foramina; (4) allows for bone and tooth repair of the root resorbed by pre- 
vious infections. 

Diagnosis.—An analysis of the papers on root canal therapy results in the 
following considerations : 

1. General physical condition of the patient. 

2. Roentgenographie findings. 

Condition of the tooth and investing tissues. 
Chronological and physiological age of the patient. 
History of the patient both physical and psychological. 


A fe 90 


~ 
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The average case history of a patient who presents himself for a pulpectomy 
shows a child in poor health. The common complaints are: (1) tenderness to 
percussion and palpation; (2) fever; (3) high pulse; (4) malaise; (5) loss of 
appetite, aided in part by inability to chew; (6) irregular blood count, in addi- 
tion, possible pain, swelling, looseness and extrusion of teeth together with in- 
flammation. Upon the completion of adequate root canal treatment, conditions 
become normal. 

A study of the roentgenogram and mouth will show the physiologic age 
of the patient and the condition of the investing tissues to determine whether 
root canal therapy rather than extraction should be attempted. An example 
favoring root canal therapy, all other considerations being acceptable, would 
be a second primary molar at the age of 4. An example most likely favoring 
extraction would be a first primary molar at the age of 9, which would allow 
for eruption of the first premolar. 

Roentgenograms will also show whether the investing tissue has bone dis- 
solution at the apex, thereby portraying a picture of chronic infection and 
possible granulomatous tissue. The roentgenogram will also show the condition 
of the roots of the teeth and their canals. Evidence of internal resorption would 
be a definite contraindication for treatment. We have tried several of these to 
see if various medicaments could stop the dentinal resorption but have not been 
successful as the blood supply was not successfully eut off. 
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Radioluceney, typifying internal resorption, as in a pupal abscess, will eur- 
tail further effort. The sealing off of the blood supply and elimination of osteo- 
elastic action has rarely been obtained. When in doubt as to the possibility of 
a successful result or whether the medical background of the patient is con- 
traindicated, it is more rational to advise extractions even though treatment may 
be successful. Blood counts and cultures are among the determining factors. 

It is interesting to note that in the early stages the infection is visible in 
the bifurcation area in the x-ray as a radiolucent area. As the infection be- 
comes longer in duration it breaks down into the root ends and along the perio- 
dontal membrane. This can be explained by the fact that early infection which 
becomes chronic may cause a fistula (gumboil). The longer it is allowed to 
remain the greater extension it develops along the periodontal membrane and 
onto the root ends. The x-ray will also show the amount of physiological resorp- 
tion, as to whether the root canal treatment is feasible. 

Another criterion of the elimination of infection is the ability to take a 
bacteriologic examination. Heretofore, a method had not been devised for the 
taking of such a culture, but this ean now be done. Since the root canals of 
the primary teeth are so tiny and tortuous, all the tissue cannot be removed 
either mechanically or chemically, and a paper point cannot be placed with the 
medication and for eulture study. Since the technique to be described is 
recent the majority of cases described in this report were based on clinical 
experience, x-ray evidence, and normal resorption. 

The culture is obtained by filling the root canals with distilled sterile 
water. This water is absorbed on a pledget of cotton which is then cultured. 
Brain-heart infusion (Difeo Laboratories) is an acceptable media. 


Technique.—The basic medicaments used in this technique are: 

1. Formoeresol, which consists of beechwood creosote, or cresol 50 per 
cent, saturated formaldehyde solution 30 per cent, absolute aleohol 20 per cent. 

2. Howe’s ammoniaeal silver nitrate solution, prepared by adding 2144 Gm. 
of silver nitrate crystals to 1 ¢.c. of water, heating gently, forming a saturated 
solution. To the above solution titrate a saturated solution of ammonia water, 
about 28 per cent, until just before the black precipitate remains. Filter and 
store filtrate in a dark bottle as solution A. Howe’s ammoniacal silver nitrate, 
hereinafter known as Howe’s solution, is used as it is less toxic than silver 
nitrate per se. It also has advantages over other drugs for the treatment of 
pulpless teeth as it not only destroys organisms but, combined with other 
organic materials, it splits protein toxic and putrescent substances and changes 
them to inert materials. Eugenol is used as the reducing agent because it is 
slightly anodyne in action. The reducing agent is known as solution B. 

3. Black zine oxide, another formula of Howe, is the resorbable root canal 
filling material. It is composed of 4 ounces of zine oxide into which is thoroughly 
mixed 1 dram of silver nitrate crystals. Desensitizing pastes described by 
Easlick, Grossman, and Hogeboom are preferred over arsenic types for reasons 


of safety. 


Pulpotomy.—Pulpotomy as described by Zander, Easlick, Sweet, Restar- 
ski, and others is an accepted and standard procedure in the early stages of 
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Fig. 2.—Schematic steps of procedure for pulpectomy technique of primary teeth where there 
is definite periapical involvement. 
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accidental exposure and tiny carious exposures created when the remaining bit 
of earies.is removed. A discussion of the procedure will not be presented in 
this paper. 


Pulpectomy.—The following techniques are based on a study of 1,363 
eases, seven of which were known failures. 


Type 1: Tooth still vital with no definite evidence of periapical involve- 
ment: In these cases the caries has penetrated so far that the pulp is definitely 
infected and there is little chanee for a successful pulpotomy (Fig. 1, A). 

The first procedure, as in all cases of treatment for children, would be a 
roentgenographie study of the teeth. It is imperative that all procedures must 
be dry and sterile; if at all possible, rubber dam should be used. 


6 
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Fig. 3.—Excessive root resorption as a contraindication for treatment. 







A. First appointment (Fig. 1, B) 
1. Open into exposure. 
2. Place a small amount of desensitizing paste in contact with exposed 
pulp. 
3. Cover with small piece of cotton and seal with zine oxide and eugenol. 
Local anesthesia may be used in removing bulk of pulp tissue. 


B. Second appointment (Fig. 1, C) 
1. Open tooth across occlusal for convenience for removing remaining 
earies. Bear in mind the final restoration. 
2. With sharp large round burr remove contents of pulp chamber. 
3. Broach canals short of apex. 
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Stop hemorrhage and remove debris and seal in formocresol solu- 
tion with zine oxide for forty-eight to seventy-two hours. This treat- 
ment may have to be repeated. 


C. Third appointment (Fig. 1, D) 

. Open tooth and remove dressing. 
2. Take culture. 
3. 
4 


1 


= 


a. 


6. 


Complete broaching of canals—remain short of apex. 

Apply Howe’s solution for one minute, pumping it into canals 
with No. 3 explorer or broach to impregnate tubuli and accessory 
foramina and to mummify remaining portion of pulp that cannot 
be removed by broaching. 

Reduce with eugenol for one minute. 

Seal with zine oxide and eugenol for five to seven days. 


D. Final appointment (Fig. 1, £) 


Open tooth and remove dressing. 


. Check for infection (culture, palpation, percussion, odor) 


6. 


It is optional, but safe, to impregnate further with: Howe’s solution. 
Fill canals with black zine oxide. 

Take recheck x-ray for records. 

Place permanent restoration, usually after about two to four weeks. 


Type II: Tooth is nonvital with definite periapical involvement (Fig. 2): 
The indications are the same as for pulpectomy type I with the following 
considerations : 


A. 


B. 


Presence of gingival abscess (gumboil) or fistula is not necessarily 
a contraindication for pulp therapy provided that bone destruction 
is minimal and that the area is accessible for application of medica- 
ments into abscessed or fistulous area. 

Excessive root resorption with abscessed area is a contraindication 
for pulp therapy (Fig. 3). 


The technique is the same as previously described for pulpectomy type I 


except: 


Desensitizing paste is not necessarvy—formocresol may be applied on first 
appointment after mechanical cleaning of the pulp chamber. 

When canals are broached, the broach is carried through apex to abscessed 
or fistulous area. 

Treatments of formocresol and Howe’s solution are continued as required 
to eliminate infection and render pulp and pulp chamber sterile. 


(To be concluded in the May issue of the Journal. References for the 
entire article will be published then.) 
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THE ADVANCE OF DENTAL RADIOBIOLOGY 


WILLIAM Warp WarnwriGut, D.D.S., M.S., Cuicago, ILL. 


HAT is radiobiology and how does it apply to dentistry? Radiobiology 

is the application of the radioisotopes of modern nuclear physics to the 
solution of biological problems. Radioisotopes have become of great impor- 
tance to dentistry because they are a means of tracing where substances go. 
Medicaments are applied to the surface of the enamel or to the floor of the 
cavity with the hope that they will inhibit the progress of caries or relieve a 
hypersensitive tooth. Much present-day therapy is based on the classical con- 
ception of the permeability of enamel and dental structures. 

Fig. 1 shows diagrammatically a transverse section through the crown of 
a tooth at the contact point. In it are indicated the enamel, the dentine, super- 
ficial caries of the enamel, and an enamel lamella. On this basie diagram the 
results of several of the recently published experiments with radioactive com- 
pounds are shown; in Fig. 2 is depicted the classical conception of enamel 
permeability as exemplified by the behavior of silver nitrate. Intact enamel 
is not penetrated by silver nitrate although carious enamel is completely pene- 
trated, as is the enamel lamella. In experiments with radioactive silver nitrate 
it has been shown that even the intact enamel takes up some silver nitrate on 
the surface. This is indicated in the figure by the series of dots along the 
enamel surface. 

Fig. 3 shows a new finding* which was obtained when radioactive urea 
was placed on the surface of the tooth. The shaded areas indicate a diffuse 
penetration by urea through the intact enamel as well as into the carious area. 
lligher concentrations were found in the carious enamel and in the enamel 
lamella. In the past, dyes were used to determine the permeability of enamel 
and the information obtained was limited. With the availability of radio- 
active compounds, it has become possible to expand our knowledge since we 
can label and trace any desired compound. 

Still another type of enamel penetration was found when radioactive 
plutonium citrate was applied to the surface of teeth. In Fig. 4 the dotted 
area at the surface of the enamel indicates that not only is the intact enamel 
not penetrated but also the carious area and the enamel lamella are not pene- 
trated. This type of surface effect on the enamel reminds one of deposits on 
the surface of the tooth; plaques and stains are attached to the surface of the 
tooth but do not penetrate the intact enamel. 





From the Department of Radiology, University of Illinois College of Dentistry. 
Read before the Ninth Annual Seminar for the Study and Practice of Dental Medicine, 
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Fig. 1.—Transverse section through the tooth crown near the contact point showing the enamel, 
dentine, superficial caries, and enamel lamella. 
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; Fig. 2.—The classical concept of enamel permeability is illustrated by the result obtained 
with silver nitrate. Intact enamel is not penetrated but carious areas and lamellae are rapidly 
and completely penetrated, 
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Fig. 3.—A_ rapid diffuse penetration of intact enamel has been found through the use 
of radioisotope-labeled compounds. Highly diffusible small organic molecules such as urea, 
thiourea, and acetamide, penetrate intact enamel as well as lamellae and carious areas. 
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L Fig. 4.—Surface effects only are found with a third type of substance. Plutonium citrate, 
for example, not only fails to penetrate intact enamel but also stays at the surface of carious 


enamel and lamellae. 
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The whole situation is somewhat like that of mud being splashed on a 
white cotton coat. Most of the larger particles of mud stay on the surface 
whereas the water seeps through to the inner side of the cotton cloth. The 
water carries with it some of the smaller particles and these stain the cloth all 
the way through. There is, however, a caking of the mud on the surface and 
by the time the water has reached the inner surface of the cloth much of the 


mud has been filtered out. 
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Fig. 5.—Penetration of a tooth by radioactive arsenic (As) from a devitalization disk. Toxic 
concentrations were found in the cementum (after Gitte, Hattemer, and Frimmer?). 


In order to picture the tooth in its environment we must think of it as 
having many complex functions all going on at the same time.’ It is not 
enough to think of moisture soaking into, or drying out of a tooth. This con- 
ception is suggested by the new investigations and it is now possible to ex- 
pand our understanding of the relation of the tooth to its environment, both 
internal and external. Radioisotopes are a means of obtaining answers to 
many such problems. Although radioactive tracers cannot tell us everything, 
they are a new major research tool. Tracers enable us to visualize biochemi- 
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eal action and reaction. No longer do we need to theorize about the behavior 
of foods, enzymes, and bacteria in the mouth; their actions can be seen. 

How does all of this affect the teeth and the care which the dentist gives 
them? A brilliant example of how radioisotope techniques have been applied 
to a clinical dental problem is seen in recent investigations at the University 
of Mainz.? Here without the benefit of an atomic pile or cyclotron a funda- 
mental experiment was made by preparing radioactive arsenic and placing it 
in a devitalization disk. The investigators wanted to know if the arsenic went 
beyond the pulp chamber when the devitalization disk was placed in contact 
with the pulp. The result which they observed is shown diagrammatically in 
Fig. 5. Not only did the arsenie go into the pulp but it also went out into the 
tooth, through the dentine into the enamel and the cementum. In fact the con- 
centration of arsenic in the cementum was so great as to be toxic to the sur- 
rounding periodontal tissues. 

There is a clinical by-product of atomic energy and its radioisotopes. It 
is one which the dentist can take into his office and use for his own protection 
and information. Before 1941 the total amount of refined radium in the world 
would just about fill a pint jar. Because of its penetrating radiation, radium 
must be handled with the protection of remote controls, tongs, and barriers. 
With the coming of the new atomic research of the Manhattan Project there 
came the necessity for devising methods of handling very much larger amounts 
of radioactive materials. Kilogram quantities of substances potentially as 
dangerous to the worker as radium were contemplated. These materials had 
to be handled daily rather than just occasionally. Conditions had to be set 
up under which the health of the workers could be safeguarded and yet they 
could work continuously over periods of years if necessary. For this purpose 
there was set up what is known as the maximum permissible dose of radiation 
under conditions of continuous exposure. The story of this development is one 
which has been told by Dr. Robert Stone of the University of California.* One 
of the first things needed was a continuous check on the exposure of workers 
to radiation. This must be something, for example, which they could wear for 
a week at a time throughout their employment. Fundamentally the same tech- 
nique that the dentist employs when he clips a penny over a dental film packet 
was found to be very useful. Films were calibrated for exposure to given 
amounts of radiation and were worn continuously by the workers as film 
badges. These can now be obtained from commercial sources (Tracerlab, 
3oston, Mass.; Technical Associates, Burbank, Calif.), and whenever a dentist 
wishes to make a spot check on his own exposure to radiation he may wear one 
of these film badges. Since x-ray techniques, the habits of individual opera- 
tors, and protective measures vary greatly from office to office and unit to 
unit, it is difficult to predict the conditions of ‘‘safe’’ operation. Measure- 
ment of actual exposure, however, is done simply, with the aid of the film badge. 

There are many more applications to be made in dentistry of the tech- 
iiques of atomie energy and radiobiology. Only a few examples have been 
nentioned ; there are many others now in use and the dental scientist is devis- 
ng new applications daily. 
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EFFECT OF CORTISONE AND SOMATOTROPHIC HORMONE UPON 
THE DEVELOPMENT OF A NOMA-LIKE CONDITION IN THE RAT 


ILANS SELYE, M.D., Pu.D., D.Sc., F.R.S.(C.), MONTREAL, QUEBEC, CANADA 


N THE course of our experiments concerning the effect of hormones upon 

the development of ‘‘topical irritation arthritis’’ in the rat,? it sometimes 
happened that the animals began to gnaw their joints when these became 
swollen and painful. In order to prevent this, we clipped off the tips of their 
lower incisor teeth. This is a standard procedure in our laboratories, when- 
ever it is necessary to prevent rodents from attacking bandages or open 
wounds. As long as the animals receive granulated food, it is well tolerated 
and has never led to any complications in the past. In one recent experiment, 
however, in which rats so treated were given subcutaneous injections of corti- 
sone, an extensive and progressive gangrenous stomatitis developed. This 
eventually led to perforation of the floor of the mouth after progressively 
destroying the gingivae around the shortened incisors, the lip, and the muscles 
attached to the mandibular bone. 

In the course of the past two years, this condition has been observed sev- 
eral times, but always only in rats whose lower incisors had been trimmed 
and who at the same time received cortisone. Neither of these two factors 
alone ever produced such changes. 

Quite independently of these observations, it had also been noted in our 
Institute that most of the effects of cortisone are inhibited by the so-called 
‘‘growth hormone’’ or somatotrophic hormone (STH). This mutual antago- 
nism was evident with respect to growth, thymicolymphatie tissue development, 
ete.; it was particularly striking regarding the effects upon inflammation and 
wound healing of the two hormones just mentioned.” ® * 

In view of these facts, we deemed it of interest to design a special experi- 
ment in order to establish the effect of cortisone and STH, alone and in com- 
bination, upon the resistance of the buccal mucosa. Experimental studies of 
this type impressed us as all the more important since Wallner, Thompson, 
and Lichtenstein® had recently shown that ACTH (which acts as an anti- 
phlogistic hormone, like cortisone) aggravates tuberculous exulceration of the 
hard palate in man. 

Materials and Techniques 


Cortisone.—Cortisone was used in the form of cortisone acetate micro- 
crystals as prepared by Merck & Company, Inc., but the original suspension 
(25 mg. per ml.) was further diluted with Merck’s suspending agent, so that 
each eubie centimeter contained 10 mg. During the first week, 1 mg., during 


From the Institut de Médecine et de Chirurgie expérimentales, Université de Montréal. 
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the rest of the experiment 2 mg. per day of cortisone acetate were thus ad- 
ministered, once daily, subcutaneously. 


Somatotrophic Hormone.—STH was used in the form of Armour’s 
*‘growth hormone’’ lot R-285110. In evaluating our data, it must be kept 
in mind that, although this preparation is highly purified, it is not completely 
devoid of pituitary principles other than STH. This extract, 1.5 mg. in 0.1 ¢.e. 
of water, was given twice daily subcutaneously. 


Experimental Animals and Their Diet.—Thirty-two female piebald rats, 
weighing 120 to 135 grams (average 126 grams) were used. All of them re- 
ceived powdered ‘‘ Purina Fox Chow”’ as their sole source of nourishment. In 
order to prevent the spilling of food, the latter was always kept wet and 
sticky by the addition of a small amount of tap water. 


Shortening of Incisors.—In all four groups, the lower incisors were cut, 
with a pair of strong nail scissors, at the level of their emergence from the 
gums, on the first day of the experiment. Since the incisors of the rat grow 
very rapidly, they had to be trimmed again every three or four days during 
the entire period of observation, to prevent the animals from using them. 


General Plan of Experiment.—The rats were subdivided into four groups, 
of eight animals each, as follows: Group I acted as not injected controls; 
Group ITI received cortisone; Group III were given STH; Group IV were simul- 
taneously treated with cortisone and STH. 

All animals were killed on the twenty-ninth day of the experiment, upon 
which their mandibles were removed for histologie study. 


Experimental Results 


A summary of our most important findings is given in Table I, which lists 
the mean body weight and adrenal weight (with their standard errors) in com- 
parison with the development of the noma-like lesions. 


TABLE I. EFFECT OF CORTISONE AND STH UPON THE DEVELOPMENT OF NOMA-LIKE BUCCAL 
LESIONS, THE Bopy WEIGHT, AND THE ADRENAL WEIGHT IN THE RAT 














| NOMA-LIKE | BODY WEIGHT (INGRAMS) __| ADRENAL WEIGHT 
GROUPS | TREATMENT | LESIONS | INITIAL | FINAL | (IN MILLIGRAMS ) 
I Controls 0 126 144 + 2.8 52 + 3.1 
II Cortisone +++ 126 116 3.6 $7 = 2.1 
III STH 0 126 200 i 108 + 4.4 
IV Cortisone 0 126 173 3. 68 7.3 
and STH 
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Noma-like lesions developed only in the rats treated with cortisone alone. 
In this group, ulcers began to appear on the gingival surface, around the root 
of the lower incisors, after about twenty days of hormone treatment. 

During the subsequent four or five days, such ulcers became obvious in 
every one of the animals in this group. At first, the surface of the gingiva was 
only slightly eroded and: covered with some debris of food, mixed with ne- 
crotic tissue. Subequently, the destruction of soft tissue proceeded along the 
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Fig. 1.—A, Normal aspect of lips and gums in a rat whose lower incisors had been re- 
peatedly clipped to prevent their use for mastication. This animal had been treated simul- 
taneously with STH and cortisone, but it does not differ appreciably from untreated controls. 

B, Pronounced necrotizing ulcer destroying most of the lower lip and part of the gums 
in a rat whose lower incisors had been repeatedly clipped. It received cortisone in the same 
dose as the animal shown in A, but was not protected by STH. Note that, although at the 
time the photograph was taken, the lower incisors had again partly regenerated, the ulcer 
continues to spread. It has also loosened the symphysis of the mandible, so that the two 
lower incisors are widely separated. 

C, Histologic aspect of a sagittal section through the lower lip of a rat from the group 
receiving cortisone and STH simultaneously. Note essentially normal structures of skin (top) 
and mucosa (bottom). Only a slight sclerosis of connective tissue is visible underneath the 
stratified squamous epithelium of the oral mucosa; presumably a defense reaction against 
the traumatizing effect of food. 

D, Microscopic aspect of the lip in an animal treated with cortisone alone. Note that the 
entire buccal epithelium has disappeared in this region, a necrotizing ulcer having taken its 
place. The latter is not demarcated from the healthy tissue by any connective tissue barrier. 
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anterior and ventral surface of the mandible, gradually spreading to the bue- 
cal mucosa, which covers the inner surface of the lip. Earlier experiments had 
shown that under these conditions the destructive lesions gradually perforate 
through the skin, thus causing extensive and disfiguring defects (Fig. 1, A and 
B). In the present experimental series, however, we killed most of the animals 
before this happened, to obtain material for histologie studies concerning the 
early development of these lesions (Fig. 1, C and D). 

Our microscopic examination revealed that in the animals treated with 
cortisone alone, there appears a noma-like necrotizing ulcer on the inner surface 
of the lips. This necrosis has destroyed not only the mucosa, but also much of 
the underlying tissue. The dead tissue is not separated from the unaffected 
deeper areas by any connective tissue barrier. On the other hand, the animals 
which, in addition to cortisone, also received STH, have an essentially normal 
oral mucosa, with an excessive connective tissue proliferation in the submucosal 
layer. The latter presumably represents a compensatory, adaptive arrangement ; 
it renders the buccal lining more resistant to traumas resulting from the fact 
that the rat must chew with its gums after the incisors have been clipped. 

It is also evident, from perusal of Table I, that, at the dose level employed 
in this experiment, cortisone not only prevented growth, but also actually caused 
loss of body weight. Conversely, STH greatly increased somatic growth, while 
combined treatment with the two hormones resulted in a growth rate somewhat 
superior to that of untreated controls. In other words, under these conditions, 
the effect of STH prevailed over that of cortisone as regards weight increase. 

If we now consider the weight of the adrenal glands, we note, in confirma- 
tion of previous observations, that cortisone produces an involution of the 
adrenal cortex. This is due to the so-called ‘‘compensatory atrophy’’ phenome- 
non, which occurs almost invariably in those endocrine glands whose hormones 
are exogenously administered in excess. Interestingly, this adrenal atrophy has 
also been overcompensated by STH, under these circumstances, as shown by 
the animals which received both hormones. STH alone caused an even more 
marked increase in the development of the adrenal cortex. Histologic examina- 
tion showed that all these changes in adrenal weight are solely due to varia- 
tions in the size of the cortex. 


Discussion 


It is not within the scope of this brief communication to enter into any ex- 
tensive discussion of the interactions between STII and the antiphlogistic- or 
gluco-corticoids. This rather fundamental aspect of the physiopathology of 
stress has been the subject of very extensive experimental studies. We tried to 
correlate these with current problems of medicine and surgery in three earlier 
encyclopedic monographs,” * * as well as in a series of lectures, intended to 
act as a simplified introduction to modern Stress research.* 

Suffice it therefore to point out here that the noma-like lesions experi- 
mentally produced in the rat appear to obey the same rules as so many other 
pathologic phenomena elicited by local injury. In this case, the topical stresser 
was the increased mechanical injury to which the gingivae are exposed after 
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clipping of the teeth. This in itself is not pathogenic, since the controls, which 
were not treated with any hormones, developed no buceal lesions. This same 
topical stressor becomes pathogenic, however, if the animal is under the influ- 
ence of an excess of an ‘‘antiphlogistic hormone,’’ such as cortisone; perhaps 
beeause the latter tends to prevent scar formation and local connective tissue 
proliferation. The sensitizing effect of cortisone is abolished by simultaneous 
treatment with the potent ‘‘prophlogistic hormone,’? STH. These interrela- 
tions between the potential pathogen (in this case, clipping of the teeth) and 
the adaptive hormone system, which regulates wound healing and inflamma- 
tion (in this case, the antiphlogistie corticoid, cortisone, and the prophlogistic 
pituitary hormone, STH) exist in many other instances of disease. They are 
very similar, for example, to those which we have found to regulate the devel- 
opment of experimental tuberculosis, infection by normally saprophytic or- 
ganisms, experimental ‘‘topical irritation arthritis,’’ certain anaphylactoid 
responses, ete. 

It remains to be seen whether the development of noma in man also obeys 
these same rules. However, we consider our observations to indicate that 
here, as in so many other conditions, the cause of the malady is not necessarily 
a specific pathogenic agent (e.g., a microorganism), but a ‘‘pathogenie situa- 
tion’’ which results from fautly adaptive responses to nonspecific injury, that 


“é 


is, to ‘‘stress.’’ 


Summary 

In experiments on rats, the buccal mucosa was exposed to excessive me- 
chanieal injury by clipping of the lower inciors, and thus forcing the animals 
to chew with their gingivae. Under these conditions, the region of the gin- 
givae used for mastication is subject to exulceration. Normally this predis- 
position to tissue damage does not actually cause any serious local damage. If, 
however, the animal is pretreated with cortisone, a noma-like progressive and 
detructive stomatitis develops. This can eventually destroy the lower lip and 
the floor of the bueeal cavity. 

The increase in tissue susceptibility to mechanical] insults, thus caused by 
cortisone, can be abolished by simultaneous treatment with STH. 


These investigations were subsidized by a grant from the Defense Research Board 
of Canada (Grant No. DRBS-318). I am also indebted to Mr. Kai Nielsen who prepared 


the photographs. 
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DENTAL CARIES IN HANDICAPPED CHILDREN AFTER TOPICAL 
SODIUM FLUORIDE 


ABRAM CoHEN, D.D.S.,* AND LEONARD ScHIFFRIN, D.D.S.,** PHILADELPHIA, Pa. 


HE presence of fluorine in drinking water has been reported in the litera- 

ture to be effective in reducing the incidence of dental caries. Since Cook’ 
reported the presence of fluorine in drinking water in areas where tooth decay 
was minimized, numerous investigators? have attempted to evaluate the action 
of fluorine upon the teeth. In 1942 Bibby* reported the topical application of 
sodium fluoride solutions as a method of controlling tooth decay by dental 
procedures. Knutson‘ reported the results of topical fluoride application 
in several publications and described a method which has been widely accepted. 

To determine the effect of sodium fluoride application to the teeth of chil- 
dren, a project was instituted at the Widener Orthopedic School in Phila- 
delphia in February, 1948. Over 50 per cent of the children at this school have 
cerebral palsy and the remaining children are either amputees, arthrities, or 
children with dystrophies or deformities. This group was used specifically 
with the intention that they would represent a most difficult strata of the 
population to protect from dental decay since oral hygiene in such a group is 
usually poor. Possibly 20 per cent of the children have good hygiene which 
compares quite unfavorably with the average of 40 per cent good hygiene 
among the entire school district of Philadelphia. At the Widener School an 
equally smaller percentage brushed their teeth daily and the remainder had 
irregular toothbrushing habits or did not brush the teeth at ail. A greater 
than average number of maloceclusions were found with resultant gingivitis in 
many cases. 

In 1948 ninety-five children were selected as test subjects and seventy-one 
children were selected as controls. By 1950 this number had dropped to 87 
test cases and 56 controls due to illness, hospitalization, and departure to other 
cities. Since almost all the children were receiving therapy and other special 
trainings, it was necessary to subordinate the fluoride program and, as a result, 
the time was limited and a rigid schedule could not be followed. The program 
had to be completed within one month and it was then decided to subdivide the 
treatment group into three divisions, one group receiving two applications, 
another group receiving three application, and a third receiving four applica- 
tions. 

Method of Selection 

Random selection was not practiced. All children with rampant decay 
were excluded from the project due to the large involvement of surface areas 

*Supervisor, Dental Service, Board of Public Education. 

**Member, Dental Staff, Board of Public Education. 
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which could not possibly be affected by fluorine. The groups were selected 
on the basis of including children with comparable numbers of decayed teeth 
in both the controls and test groups before treatment was started. For ex- 
ample, if a child with no decay was chosen for the treatment group, another 
child with no decay was used in the control group. Children were interro- 
gated as to their toothbrushing habits and were divided as equally as possible 
between the group selected for treatment and the group selected for control. 
The full-mouth technique was adopted because it is conceivable that the effec- 
tiveness of fluorine on one side of the mouth might have clinical repercussions 
upon the other side of the mouth and therefore all children in the test group 
received fluoride treatment to the entire mouth. The control group received 
no treatment. 
Experimental 

A freshly prepared 2 per cent solution of sodium fluoride was used aec- 
cording to the technique deseribed by Knutson.‘ A prophylaxis preceded each 
initial treatment and each control child also received a prophylaxis. The 
time between successive treatments varied between from one to two weeks. 
Examinations were made with mouth mirror and explorer only. Charts were 
made at the first examination and the same charts were used in making the 
examination in 1949 and again in 1950. The examiners did not know which 
children had been treated. Bitewing x-ray examinations were impossible due 
to the condition of the children. 


Results 

As can be seen from Table I, the mean of the treated group at the 1949 

examination was 0.40 new cavities. The control group for the same period 

showed 0.94 cavities. This represents a decrease of about 42.6 per cent in 
eavity formation. 

TABLE I, COMPARISON BY NUMBERS OF NEW CAVITIES OF SODIUM FLUORIDE TREATED (TEST) 

GROUP AND CONTROL GROUP 


TEST VERSUS CONTROLS 





l No. 7 AVERAGE NO. 
GROUP YEAR SUBJECTS CAVITIES 
Test 1949 95 es 0.40 
Control 1949 71 0.94 
Test 1950 87 0.54 
Control 1950 56 0.96 
1949 VERSUS 1950 
Test 1949 95 0.40 
Test 1950 87 0.54 
Control 1949 71 0.94 
Control 1950 56 0.96 


In 1950, 0.54 cavities developed; an average for the two years of 0.47 
cavities but with a total of 0.94 cavities for the two-year period. The control 
group in the meantime had continued at the same rate, showing for 1950 0.96 
cavities or a total of 1.90 eavities for the two years. 

Table II presents a statistical analysis of the data obtained. In this 
analysis “t” or the level of significance is the statistical tool which has been 
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used to test for validity of the data. The level of significance is a mathemati- 
cal relationship used to indicate whether the treatment of the test group could 
have been responsible for any difference observed between the test group and 
its control group. 

For example, the level of significance of the treated and control groups 
for 1949 was 0.001 which means that the observed decrease of 42.6 per cent in 
‘aries activity was of such magnitude that the probability that the sample was 
drawn from the same population as the control group was less than 1 to 1,000. 
These results can be considered extremely significant. The 1950 test versus 
control group is 0.02 or showed a “t’’ of 2 chances in 100 that the populations 
are the same, which still indicates statistically that the treatment of the test 
group effected some changes in caries formation. The comparison of the test 
group for 1949 and for 1950 shows an increase in the average number of cavi- 
ties for 1950. However, this increase has a “t” or level of significance of 0.25 
which indicates that there is a questionably significant difference between the 
1949 and 1950 test groups. The comparison of the control groups for 1949 and 
1950 shows no difference in average numbers of cavities, which is what would 
be anticipated. 

From these comparisons, a trend may be indicated which would show that 
after the first year the effectiveness of the fluoride treatment had decreased 
slightly, but not significantly. 

Table III shows a comparison of the three subdivisions with the total test 
group. There was no significant difference between the number of treatments 
which were used even though the “three-treatment” group apparently shows 
an advantage. 

TABLE IIT, COMPARISON OF ENTIRE TEST GROUP WITH TWO, THREE, AND Four 
APPLICATION GROUPS 


LEVEL OF 


| | SIGNIFICANCE | 
NO, OF AV. NO. | STANDARD STANDARD 1949 VERSUS 
SUBJECTS CAVITIES | DEVIATION ERROR 1950 
1949 95 0.40 0.83 0.08 1.144 
1950 87 0.54 0.82 0.09 25% A 
2 treatments 
1949 33 0.39 0.82 0.14 0.841 B 
1950 32 0.56 0.80 0.14 xX 
3 treatments 
1949 27 0.22 0.61 0.11 0.588 c 
1950 22 0.32 0.57 0.12 xX 
4 treatments 
1949 35 0.49 0.98 0.17 0.765 D 
1950 33 0.67 0.95 0.17 Xx 
X = not significant 


Mean A versus Mean B—Not significant 
Mean A versus Mean C—‘‘t’’? = 1.11 about 30 per cent significant. 
Mean A versus Mean D—Not significant. 


Furthermore, each group was tested to determine whether there was any 
significant difference between the 1949 and 1950 earies experience. Both in 
the test groups, the subgroups among themselves and as compared to the test 
group and the controls, there was no significant difference in the caries rate 


between 1949 and 1950. 
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Discussion 

While any percentage figure of reduction is only relative and depends 
upon the significance of the comparison, the figure of 42.6 per cent is encour- 
aging and should be regarded as evidence that a definite reduction in dental 
decay was produced by the application of freshly prepared 2 per cent solution 
of sodium fluoride according to the Knutson technique. 

When we consider that these children are incapacitated in many ways and 
do not lead normal lives and furthermore cannot practice good dental hygiene, 
a result such as this is greatly increased in its validity. 


Summary 

1. A 42.6 per cent reduction in dental caries is reported from the applica- 
tion of freshly prepared 2 per cent sodium fluoride solutions. 

2. There was no statistical difference within the test group for 1949 as 
compared with the subgroups. 

3. There was no statistical difference between the test group as a whole 
and the subgroups in 1950. 

4. A trend may be indicated which would show that the effect of the ap- 
plication was wearing off at the end of the first year but this is not statistically 
significant. 

5. The level of significance between the 1949 control group and the 1949 
test group was more than 0.001. 

6. The level of significance between the test group for 1950 and the con- 


trol group for 1950 was more than 0.02. 
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Studies in Clinical Oral Pathology 


Associate Editor 
LESTER R. CAHN 


METASTATIC CARCINOMA TO THE MANDIBLE 


DanteEL J. HoLLaAnp, D.M.D.,* Boston, Mass. 

LTHOUGH metastatic carcinoma to the jaw is not common it must be in- 
A cluded in the list of possibilities in the differential diagnoses of radiolucent 
lesions of the jaws. The following ease history is illustrative. 

The patient was a 61-year-old housewife, who, two months (November, 
1950) before I first saw her, had suffered some discomfort and pain in the left 
side of the mandible, for the supposed relief of which she had the remaining 
teeth in this jaw extracted. Some of these teeth were broken down; some were 
loose. 

Following the extractions she noticed increased numbness of the left lip 
and chin with occasional twinges of pain. Before proceeding with dentures her 
dentist took intraoral roentgenograms. Accompanying the patient was a note, 

. x-rays have revealed a cyst in the lower molar area which is probably 
impinging on the mandibular nerve.’’ (Fig. 1.) 


Past History.—The patient had had her menopause at the age of 40 (1929), 
and had had no further vaginal bleeding until nineteen years later (1948). 
After one year of almost daily vaginal bleeding she consulted a surgeon who 
found an ulcerated neoplasm of the cervix with no definite broad ligament in- 
volvement and no vaginal extension. A biopsy taken at that time was reported 
as an epidermoid carcinoma, grade 3. The patient was given x-ray therapy at 
the Newton-Wellesley Hospital, using four pelvic portals, with roughly 3,000 r 
administered at each portal. At the completion of her x-ray therapy she was 
admitted to the Massachusetts General Hospital where, in September, 1949, 
radium was applied to the cervix in the form of a brass bomb and platinum 
needles for a dose of 4,500 mg. hr. 

She was discharged from the hospital a few days later and her course was 
followed by the surgeon. All was well until May, 1950, when she was found to 
have a nodule in the vagina. This was excised and was reported to be a 
metastatic carcinoma to the vagina from the cervix. The patient was soon dis- 
charged from the hospital and has been seen by her surgeon at regular intervals. 


Physical Examination.—The patient was well developed, obese, and in 
no distress except for the lip and chin numbness. She was edentulous. The oral 
mucous membranes were normal except for evidence of healing extraction 





*Professor of Oral Surgery, Tufts College Dental School. 
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wounds. There was no intraoral mass or ulceration. No lymph nodes could 
be felt in either side of the neck. 


There was hypesthesia in the region of the distribution of the left mental 
nerve, but no trigger zone. A lateral jaw roentgenogram showed an irregular, 


Fig. 1. 


Fig. 2. 


Fig. 1.—Intraoral roentgenogram of left molar area showing central diffuse, poorly de- 
marcated area of radiolucency and smaller independent areas of bone destruction. 


Fig. 2.—Extraoral roentgenogram showing the radiolucent area in the molar region. 
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decalcified lesion in the left molar area (Fig. 2). Blood studies were normal. 
The chest was clear and resonant. There were no urinary or bowel complaints. 
Except for her chief complaint she felt apparently well and was anxious to re- 


ceive her new dentures. 


Prey 3 
Be te Fa, 





Fig. 3.—Low-power photomicrograph showing malignant epithelial cells invading the bone. 





in greater detail. 


photomicrograph showing the cytology 


Fig. 4.—A higher power 
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Under local anesthesia, the mucoperiosteum in the region of the mandibular 
left molar was retracted. An irregular defect in the buccal cortex was en- 
countered similar in outline to that shown in the roentgenogram. The lesion 
proved to be a whitish, avascular tissue rather than a cystic membrane with 
cystic fluid. This lesion was removed for biopsy. 

The pathologic report was: ‘‘. . . epidermoid carcinoma, grade 2, com- 
patible with metastatic growth.’’ (Figs. 3 and 4.) 

The patient was again referred to her general surgeon who found a small, 
2 em., firm, ulcerated nodule on the posterior vaginal wall just within the vaginal 
orifice, having the appearance of metastatic carcinoma. There was no evidence 
of the cancer of the cervix and nothing could be felt in the pelvis either by 
vagina or rectum. She was readmitted to the Newton-Wellesley Hospital on 
Jan. 21, 1951, for excision of the lesion in the vagina and for x-ray therapy of 
the jaw lesion. 

The vaginal mass was excised the next day under local anesthesia. She 
received deep x-ray therapy to the left side of the mandible between January 
23 and February 2, in doses of 200 r for a total of 2,000 r. 

Shortly thereafter she complained of severe back pains. Roentgenograms 
revealed decalcification of the dorsal vertebrae. Within a few months there were 
general metastases to the ribs, left shoulder, and both legs. 

The patient went downhill rapidly in spite of x-ray and hormonal therapy, 
and expired in July, 1951. 


Comment.—The dental examination revealed metastatic spread of uterine 


cancer, detected by the irregular radiolucency and the biopsy. This ease con- 
firms the important role the dentist can play as a diagnostician and is a re- 
minder of the significance of diffuse, irregular outlined areas of decalcified bone 
in problems of differential diagnosis. 


Comment (Lester R. Cahn) 

There is no more sinister symptom than that of numbness. Numbness 
means interference with the sensory transmission of a nerve which may be 
brought about by trauma, pressure of an inflammatory effusion or exudate, 
benign growth or cyst, or destruction by a malignant process. 

Of course with the gravity of such a symptom, a history is imperative. A 
previous operation on the breast, thyroid, uterus, ete., should immediately 
arouse one’s suspicion, particularly if there is no history of a previous dental 
operation in the very recent past. 

In Dr. Holland’s case there was roentgenographic evidence of a lesion in the 
jaw. In the past few years I have encountered two patients who had had rad- 
ical mastectomies and who had symptoms referable to the mandible. One had 
numbness of the lower lip and chin and nothing could be found in the jaw. She 
died of a diffuse carcinomatosis. The other complained of pain in the mandibu- 
lar molar teeth on both sides, for which normal pulps were removed to no avail. 
She also died of widespread metastasis. We must conclude, because of lack of 
local findings, that the metastatic lesions must have been central in these two 


cases. 
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Now let us return to the ease under discussion. The lack of peripheral 
reaction about the lesion is highly significant. A cancer grows infiltratively, 
spreading out in all directions like the unguided progress of a crab’s (cancer) 
walk. Except in the rare osteoblastic neoplasm the bone rarely scleroses in the 
pathway of invasion. A nonreactive radiolucency, numbness, and a history 
of a previous operation should clinch the diagnosis. However, to be doubly cer- 
tain a biopsy should be done. 

There is just one more point of interest. It will be noticed that metastasis 
oeeurs most often in the mandible in the molar areas. This region contains the 
largest depot of hematopoietic or red marrow and Willis' has pointed out that 
red marrow is the most frequent site for bone metastasis. 

Finally, as Dr. Holland so well showed, the dentist is in a position to diag- 
nose cancer. In this particular ease the splendid diagnosis was of no help to 
the unfortunate patient. However, in many instances the dentist can detect 
the presence of cancer at a stage where it can be cured. 


Reference 


1. Willis, R. A.: Pathology of Tumours, St. Louis, 1948, The C. V. Mosby Company, 








Professional News Items 


American Academy of Dental Medicine 


The Seventh Annual Meeting of the American Academy of Dental Medicine will be 

held at the Hotel Shoreham in Washington, D. C., on June 26 to 28, 1953. 
The program of the meeting will include presentations on the 
nutrition to the various phases of dental medicine by outstanding medical and dental 
Interesting social activities are being arranged for the registrants and their 
For programs and reservations address the Chairman, Dr. Walter I. Levine, 


relationship of 


authorities. 
families. 
809 Cathedral St., Baltimore, Md., or the National Secretary, Dr. William M. Greenhut, 
124 East 84th St., New York 28, N. Y. 





Congres de la Revue Belge de Stomatologie 
An International Congress will be held in Knocke-sur-Mer, Belgium, on April 30 to 
May 4 in celebration of the fiftieth anniversary of the monthly periodical La Revue Belge de 
Stomatologie. The Congress is presided over by Dr. H. Priem. 
A reception will be held on April 30. There will be a banquet and entertainment for 
the ladies. The academic meeting will be held in the Casino de Knocke-Albert-Plage. The 


papers will be published; subscription price, 375 frances; tickets for the banquet, 350 frances. 
Hotel list and reduced rail fares may be obtained from the secretary, C. Gijsel L.S.D., 5, 
Marché-Eeklo, Knokke s/m., Belgium. 
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Reviews of New Books 


Theorie und Praxis der allgemeinen Anasthesia. (Theory and Practice of 
General Anesthesia.) By Dr. Fritz Schén. Miinehen, Carl Hanser Verlag, 
1952. 228 pages, 138 illustrations. Price, $15.50 DM. 


This is an excellent treatise of the use of general anesthesia in oral surgery. 
It describes the latest techniques which are based on the newest knowledge of 
the physiology and physiopathology of the patient. It is well illustrated and 
contains a contribution by Dr. L. Ziirn of the Surgical University Clinie of 
Munich, describing general anesthesia for major oral surgical procedures. An 
excellent bibliography of the world literature is appended. 
a: 


Laboratory Manual of Special Staining Technics. Armed Forces Institute of 
Pathology, Washington 25, D. C., 1953. 


The foreword states that this manual contains the special stains and tech- 
niques in current use at the Armed Forces Institute of Pathology which have 
been compiled by Miss Mary Francis Gridley to make up this manual. Many 
of the modifications and some of the techniques have been developed by her, 
her associates, and predecessors in these laboratories. This manual is in no 
sense a textbook. Many laboratory workers in the military, the Veterans Ad- 
ministration, and other government agencies have asked that Miss Gridley’s 
mimeographed notes be assembled as a reference to include the methods that 
have been found most satisfactory when tested by use. This handbook has been 
prepared in answer to their particular needs and is offered to them for what it 
is, a coneise and convenient reference for the histopathology laboratory. 

K. H. T. 
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Abstracts 
of Current Literature 


ORAL MEDICINE 


Infections Due to Pseudomonas and Proteus Developing During Antibiotic Therapy. 
Ellard M. Yow. J. Lab. & Clin. Med. 38: 963, 1951. 


“Within recent’ months antimicrobial agents capable of suppressing the multiplication 
of almost all of the pathogenic bacteria have been given widespread clinical trial. None of 
the agents has been effective against all strains of the Pseudomonas (Pyocyaneus) and 
Proteus group of organisms. As the result of the suppression of other more pathogenic 
bacteria in the prophylactic or therapeutic use of the antibiotics, these relatively non- 
pathogenic organisms have frequently had the opportunity to multiply and to play an 
active part in the pathogenesis of infectious processes. 

“Observations are presented on forty-three patients with infections due to Proteus 
and Pseudomonas developing during or following the repeated administration of the com- 
monly used antimicrobial agents. These organisms were isolated in pure culture or as the 
predominant organism in the presence of clinical evidence of a progressive infectious 
process. The infections involved the lung in five patients, pleura in four, meninges in three, 
peritoneum in one, joint space in one, urinary tract in twenty-four, and there was a 


generalized bacteremia in five patients.” 
Jack Bloom. 


Cross-Resistance to Antibiotics. Thomas M. Gocke, Maxwell Finland, and Clare Wilcox. 
J. Lab. & Clin. Med. 38: 734, 1951. 


“Parallel serial transfers were made with fourteen bacterial strains on solid media 
containing progressively increasing concentrations of aureomycin, terramycin, chloram- 
phenicol, and neomycin, and on media containing no antibiotics. Forty such transfers were 
made in most instances, and the final subculture of each series was tested for sensitivity 
to all four antibiotics. Some of the strains were also tested for sensitivity to penicillin 
and the organisms which had been exposed to neomycin were also tested with streptomycin. 

“The development of increased resistance to the homologous and heterologous anti- 
biotics varied with the antibiotics and with the strains which had been exposed to them. 

“Resistance to the homologous antibiotic increased most regularly and most rapidly 
to neomycin; this also occurred regularly, though not so strikingly with terramycin. Increased 
resistance to aureomycin and chloramphenicol occurred in some strains but not in others 
following their exposure to these respective agents. 

“Repeated exposures to aureomycin or terramycin resulted in the development of 
mutual cross-resistance to these agents most regularly and clearly. The results with 
chloramphenicol varied with the organism—following exposures to that agent some strains 
developed significantly increased resistance to aureomycin and/or terramycin while others 
did not. Conversely, some strains rendered resistant to either aureomycin or terramycin also 
developed significantly increased resistance to chloramphenicol, while such was not the case 
with other strains. 

“Organisms rendered resistant to neomycin as a result of repeated subcultures on this 
antibiotic showed no increase in resistance to aureomycin, terramycin, or chloramphenicol, and 
in some instance appeared to become more sensitive to these three agents. Conversely, strains 
which had increased in resistance to aureomycin, terramycin, or chloramphenicol generally 
showed unchanged sensitivity to neomycin. Almost all of the strains which had increased 
in resistance to neomycin, however, also increased significantly and sometimes markedly in 
resistance to streptomycin. 


574 








a 


soon Sen |S a 


wr 














- 


ABSTRACTS OF CURRENT LITERATURE 575 





“None of the strains tested had changed in their sensitivity to penicillin as a result of 
repeated exposures to either aureomycin, terramycin, chloramphenicol, or neomycin. 

“A chloramphenicol-dependent variant of Klebsiella pnewmoniae, which emerged in the 
course of this study, grew only in the presence of a narrow critical range of concentrations 
of chloramphenicol but not in greater nor smaller concentrations of that agent, nor in the 
presence of any of a wide range of concentrations of four other antibiotics.” 


Jack Bloom. 


Richtlinien zur Exstirpation der dentalen Herde bei Rheumakranken. (Directives for the 
Elimination of Dental Foci in Patients Affected by Rheumatism.) E. J. Perint. 
Schweiz. Monatschr. f. Zahnh. 62: 147, 1952. 


The spread of bacteria and the transitory bacteremia was studied in 221 cases of 
rheumatic diseases. In 50.1 per cent of the cases, dental infections were present which could 
be made responsible as a possible source of focal infection. In 2.5 per cent of the cases, it was 
possible to identify a streptococcus nonhemolyticus in the blood culture. The blood culture, 
taken ten minutes after extraction, was found to be positive in 10 per cent of the cases; 
twenty-four hours after extraction, in 3.6 per cent; eight days after extraction, in 1 per cent. 

In the presence of rheumatic disease, everything must be done to avoid or minimize 
bacteremia, by systematic premedication, with sulfa drugs and antibiotics. Severe complica- 
tions are met with in the case of heart failure and every precaution must be taken in the 
presence of subacute bacterial endocarditis. In other rheumatic diseases, there is no counter- 
indieation for dental intervention in case of an acute dental infectious process. However, in 
chronie cases, it is advisable to wait until the rheumatic attack has subsided. 


R. H. Boitel. 


Leptotrichia Associated With an Oral Infection. T. G. Ludwig. D. J. Australia 24: 53, 
1952. 


Discussion 


No pathogenic significance is claimed for the Leptotrichia, but it has been suggested 
that they have been associated with the infection of various tissues. It is possible, however, 
that they have been confused with the organisms of the genera Fusiformis and Corynebacteria. 
They are often seen in the exudates from a variety of oral infections in human beings, and 
occur frequently in pus from actinomycotic lesions. It is not known whether they play any 
part in the formation of these lesions, or whether they are merely accidental contaminants 
from the oral cavity. It has not been possible to demonstrate any pathogenicity by 
animal inoculation, and Rosebury, Macdonald, and Clark have shown that Leptotrichia cannot 
be transmitted through laboratory animals. 

Morphologically the filamentous organisms seen in the material evacuated from the 
swelling corresponded to the organisms of the genus Leptotrichia. Bibby has reported the 
successful culture of a number of these organisms, but although his methods were followed 
cultures could not be obtained. The pus and granules from the lesion apparently contained 
only filamentous organisms. Only rarely must such material be available and the fact that 
cultures could not be obtained emphasized that as yet little is known of the growth require- 
ments of the Leptotrichia. It is possible that other organisms of the oral flora had access 
to the affected tissues, but none were recovered or seen. The distinctive features of the 
pus seemed attributable to the Leptotrichia, and it was felt that these were the main 
organisms concerned in the production of the lesion. 


Mucins and Mucoids in Relation to Dental Problems. K. W. Knox. D. J. Australia 24: 


167-172, 1952. 


In this preliminary paper the literature (list of 56 references) on the source, variation 
in concentration and functions of the salivary mucoids, especially their role in plaque- 
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formation, on the mucolytie enzymes and also on the mucoids of teeth is discussed and 
the problems requiring solution enunciated. The writer’s conception of “mucoid” as 
distinct from “mucin” is set out in a definition. Using the ACRA method of Burnet it has 
been found that the mucoid content of saliva of any one person varies over a wide range 
without regularity, even if no food and drink are taken between meals and corresponding 
meals on successive days of the experiment are substantially the same. Clinical observa- 
tions have indicated that ropy saliva is associated with dental caries but this correlation 
has not yet been confirmed experimentally, perhaps because of insufficient precautions in 
reading the viscosity. An attempt has been made to determine conditions under which the 
viscosity can be read before changes occur. It would appear that the mucoid content of 
saliva is linked with the plaque and plaque in turn with caries. If the mucoid content 
could be lowered the caries incidence might be lowered (although if there was no plaque at 
all the question of acid erosion might arise). Thus the activity of mucolytic enzymes or 
mucinases is important. In Sydney ammonia-producing gram-negative rods which are 
mucolytic have been isolated from the saliva. An investigation of the mucoid content of 
saliva under controlled conditions is being continued, as mucoid and the presence of mucolytic 


organisms in the mouth may be related to caries susceptibility. 
A. J. A. 


Ueber abnorme Schweissbildung der Wange nach Parotislaesionen, das auriculotemporale 
Syndrom. (Lesions of the Parotid Gland With Abnormal Sweating of the Cheek, the 
Auriculotemporal Syndrome.) Ulrich Legler. Ztschr. f. Laryng., Rhin., Otol. 4: 181, 
1951. 


After injury or suppurative processes of the parotid gland sensory disturbances and 
increased perspiration of the cheek on the affected side have been observed, the latter is 
related to the intake of food which stimulates salivation. The syndrome may exist for years. 
The extent of skin involvement can be ascertained by painting the skin with iodine, and dust- 
ing with starch powder which stains blue when perspiring. The increased activity of the 
sweat glands is not caused by the process of mastication, but by specific nerve irritation of 
the parotid during food intake. It is increased by pilocarpine and decreased by atropine. 
Anesthesia of the sphenopalatine ganglion, the cervical sympathetic nerves, or the facial 
nerve does not influence the syndrome in the least; while anesthesia of the third branch of 
the trigeminal nerve below the foramen ovale eliminates the phenomenon. The interruption 
of the conductivity of the auriculotemporal nerve at the head of the condyle also decreases the 
phenomenon. The author mentions that the reaction is somewhat governed by the glosso- 
pharyngeal nerve; therefore, the sense of taste influences the secretion according to the food 
eaten. The term gustatory hyperhydrosis has been given this syndrome in the English litera- 


ture. 
E. P. S. and K. H. T. 


Review of Nutritional Trends in New Zealand, 1925-1950. Muriel E. Bell. New Zealand 
D. J. 48: 181, 1952. 


Discussion 


It is presumed that those who avail themselves of the opportunity to obtain the 
services of the dental clinics belong to the same group as follow advice available from 
the Department of Health and the Plunket Society. Consequently it is not unreasonable 
to put forward the foregoing review of nutritional trends with the idea that the improve- 
ments in the feeding of expectant and nursing mothers, infants, and children may have 
a relationship to the improved status of the deciduous teeth shown more especially at 
about the age of 5 or 6. But such a review is admittedly open to the challenge that such 
correlations may be fallacious, and it is advanced with the suggestion that it should be 


regarded as tentative only. 
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In seeking possible reasons for the different findings in deciduous teeth of Maori chil- 
dren, a few data are at hand. If the incisors and canines are implicated to a greater 
extent in the carious process, and the assumption is made that the nutritional conditions 
in pregnancy, lactation, and early infancy impair the structure of these teeth, the question 
is raised as to whether the larger size of the family results in there being less time for 
recovery between pregnancies or whether Maori women and children may have participated 
to a lesser extent in the improvements cited earlier—Maori sensitiveness may account for 
their placing reliance on their own traditions rather than seeking advice from European 
nurses. There is the additional speculation that the pigmented Maori skin, now covered 
by European clothes, admits less ultraviolet light than the European skin, making less 
vitamin D available. As against this, theoretically the Maori has the right to receive free 
fish liver oil, though whether this right was implemented in the area surveyed was un- 
known. In the 1941 studies on Maori dietaries, the calcium intake was low, a state of 
affairs which is probably worse in certain areas where cows are not kept. The foregoing 
speculations do not, however, account for the comparative immunity of the Maori chil- 
dren’s deciduous molars, and serve only to emphasize the paucity of data, or to cause a 


retreat into the theory of some inherent racial immunity. 


Conclusion 


While it can be claimed that there have been certain over-all improvements particularly 
in maternal and infant nutrition, and certain other dietary tendencies where no striking 
changes have occurred, there is no information which would relate these changes specifically to 
the children under review in the recent dental surveys. There may therefore be no reason to 
infer that the differences are related to nutrition, much as one might have hoped to do so. 
They may be merely a biological fluctuation in the incidence of dental caries, if such a 
phenomenon exists. The observations point to the necessity to make further surveys in 
future years, to see whether the differences are maintained, and to accompany the records 
concerning teeth by dietary data specifically related to the children involved, and by 


histological examination of teeth shed by them. 


Summary 
Tracing the dietary trends from 1925-1950: 


1. Increase in the iodine intake has lowered the goiter incidence. 
2. The milk consumption has risen from 0.5 pint in 1935 to 0.9 pint in 1950, implying 
enhaneed caleium intake. 

3. The schedules for artificial feeding of infants and for post-weaning regimes were 
altered, mainly from 1939 onward. 

4. Better advice on maternal nutrition has been given especially in the last decade 
of the period under review. 

5. Supervision of pre-school children began to expand in 1941. 

6. The extraction rate of flour was raised in 1946, resulting in virtual doubling of 
its thiamine content. 

7. Meat and butter consumption have remained at a high level compared with most 
other countries. 

8. Sugar intake was reduced to a slight extent during the war years, but cakes and 
sweets have continued to figure prominently in the New Zealand diet. 

9. No surveys of Maori dietaries have been made since 1941; consequently it is 


difficult to make pertinent comparisons. 
A. J. A. 
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ORAL SURGERY 


The Incidence of Distant Metastases Among Patients Dying With Head and Neck Cancers. 
Leonard F. Peltier, Louis B. Thomas, T. H. Crawford Barclay, and Arnold J. Kremen. 


Surgery 30: 828, 1951. 


A careful sifting of the records of the Department of Pathology, University of 
Minnesota, through the years 1920 to 1950 produced the records of 200 patients in whom 
malignant epithelial tumors arising in the head and neck were present at the time of 
death. 

Of the 200 patients, 187 were male, only 13 female. 

At autopsy 36 of the 200 patients were considered to have distant metastases originating 
from a primary cancer of the head or neck. Of these, two cases were discarded. Thirty-one 
of the tumors were squamous-cell carcinomas. No attempt has been made to grade these 
tumors histologically except to note the presence or absence or cornification. Two cylindromas 
were encountered: one in the lacrimal gland, the other in the tongue. The remaining tumor 
was an adenocarcinoma of the parotid. Examination of the immediate causes of death in these 
patients focuses attention upon the close association between disturbances in the anatomy 
and function of the pharynx, produced by contiguous tumor growths, and the high incidence of 
fatal pulmonary complications. Unchecked local extension of tumor growth, infection, and 
necrosis lead inexorably to hemorrhage, cellulitis, and occasionally meningitis. The cachexia 
encountered in these patients is not usually related to the wide dissemination of metastases 
but rather to difficult and painful swallowing. Unrelated causes of death are common in any 
group of patients of this age distribution. 

The finding, in the author’s group of 200 patients, of 34 (17 per cent) with distant 
metastases places their study in general agreement with similar studies. They have been 
impressed by the high incidence of cervical node metastases (28) in the 34 patients having 
distant metastases. This may be a reflection of either the advanced stage of disease at 
which distant metastases occur or the greater malignant potential of the tumors which 


metastasize. Unfortunately, information in regard to the involvement of the large veins of 
the head and neck by tumor was completely lacking in our material. The importance of such 
data becomes evident from the report of Willis, who noted that in 24 patients with head and 
neck cancers in whom distant metastases were found, invasion of the jugular vein or its 
The author’s note from an examination of 


major tributaries was demonstrated in each one. 
the distribution of the remote metastases that once the tumor cells leave the neck they 
become widely disseminated. Lymphatic spread from the cervical lymph nodes to those of the 
mediastinum does not seem to be of prime importance, as only 8 of the 34 cases had involve- 
ment of these glands. Why these tumors, especially those of the lip and tongue, appear to 
thrive in the myocardium, a finding corroborated by others, remains an enigma to the authors. 

It is of real importance to surgeons who deal with this problem, and one which should 
prove a stimulus to their efforts, to have statistical evidence that even at the time of 
death from head and neck cancer, 83 per cent of patients still have the disease confined to 
the relatively local area above the clavicle. Such knowledge should spur on aggressive 
efforts of surgeons and others to eradicate cancer in this area since the incidence of 


systemic spread is relatively low even at the time of death. 
Jack Bloom. 
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Operative Oral Surgery 


CONSERVATIVE SURGERY FOR THE REMOVAL OF 
SALIVARY CALCULI 


Harry M. Sevpin, D.D.S., S. Dante, Sevpin, D.D.S., AND 
WILLIAM Rakower, D.D.S., New York, N. Y. 


T IS generally agreed that intraductal salivary calculi are best removed by 

an intraoral surgical approach. There are differences of opinion, however, 
concerning the management of salivary caleuli which lie within the gland. 
In eases of intraglandular caleuli, many general and maxillofacial] surgeons 
advocate removal of the whole gland. On the other hand, many oral surgeons 
express a preference for intraoral, surgical removal of the calculi, leaving the 
gland functioning and in position. In the case of the parotid gland, it is un- 
derstood, the regional anatomy of the gland presents great obstacles to any 
form of gland surgery for the removal of ealeuli. 

However, since most salivary caleuli form in the submaxillary glands and 
duets, and are readily approachable intraorally, it seems desirable here to 
emphasize the conservative surgical approach in these eases. 

Diagnosis of salivary caleulus may be made: (1) from the history; (2) 
by examination; (3) by roentgenography. 

History.—Usually the diagnosis of sialolith may be made from the pa- 
tient’s history, alone. Soon after a submaxillary obstruction has formed, the 
patient experiences, on the side affected, a feeling of fullness beneath the pos- 
terior portion of the tongue, before and during meals. Tliis feeling gradually 
subsides, the rate depending upon the size and location of the obstructing cal- 
culus. As the size of the obstruction increases, there is a concomitant increase 
in pain and swelling. The patient may complain of dryness of the mouth. 
Any foods, especially spices, may cause the typical swelling and pain as a 
result of increased salivary flow and backing up of saliva. As the condition 
heecomes more severe, the pain becomes continual rather than intermittent. 
Long-term chronic cases may become infected and enter into an acute state, 
characterized by pain, swelling, pus formation and elevation of temperature. 
This, of course, requires immediate treatment. 


Examination.—The characteristic swelling of the obstructed glands is 
readily observed. They appear enlarged, definitely outlined and cireum- 
seribed (Fig. 8). Extraorally, the submaxillary gland may be seen protruding 
beneath the angle of the mandible and the parotid gland bulging just in front 
of the ear. These glands are firm and tender to palpation. Intraorally, with 
sublingual or submaxillary gland involvement, the tongue and floor of the 
mouth on the affected side may be elevated and inflamed; the lumen of 
Wharton’s duct swollen and inflamed; and the plica sublingualis enlarged. 
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When the parotid gland is involved, Stensen’s duet may become swollen with 
the orifice enlarged and inflamed. 

Palpation of the stone may be accomplished when it is not deeply em- 
bedded within the substance of the gland. This procedure is performed best 
by simultaneous intra- and extraoral manipulation. While one hand forces the 
floor of the mouth upward, the other palpates the stone against this force. 
The submaxillary duct caleuli are readily detected in this manner. Similarly, 
bimanual palpation may give the location of stones in the duet of the parotid 
gland. The latter duct also lends itself to adequate one-hand palpation in 
which the duct is rolled between two fingers, one being outside the cheek 
and one inside. 

Probing of the duct is not often necessary as a diagnostic aid. Actually, 
probing is best omitted since an attempt at it may cause a perforation of the 
duet, or may foree the stone farther proximally. 


Roentgenography.—Sialoliths may be visualized by direct radiography, or 
their positions estimated from a sialograph. 

A sialograph is made by injecting a radiopaque fluid, such as Lipiodol, into 
the duct of the salivary gland. An x-ray made after such a procedure will 
demonstrate the relationship of salivary duets and glands to the adjacent 
structures, salivary fistulas, foreign bodies, dilations and constrictions of the 
ducts, caleuli, and diverticuli. Sialography may indicate whether a tumor, 
if present, is encapsulated, infiltrating, or extrinsic to the gland. 

Sialography should not be attempted during the acute phase of salivary 
gland disturbance. It may be done after the acute state has subsided. For 
the sialographie procedure the patient should be premedicated and maintained 
on antibiotics. 

Sialoliths may show differing degrees of radiopacity or radiolucency. 
Well-formed stones have a high percentage of caleium and will appear radi- 
opaque. Stones which are not yet completely formed, and are low in caleium 
content, may cause typical obstructive symptoms and yet not be visualized on 
x-ray (Fig. 4). 

The parotid gland is demonstrated with the lateral exposure, and with the 
posteroanterior tissue exposure on the involved side. Stensen’s duct is dem- 
onstrated best in a lateral exposure, with the mouth open as wide as possible 
to displace the teeth and jaws. The parotid duct also may be x-rayed with 
an intraoral technique, by placing the intraoral film between the teeth and the 
bueeal mucosa (Fig. 7 

The sublingual duct and gland, and the submaxillary duct may be dem- 
onstrated with the occlusal view. Caleuli in the submaxillary gland may be 
visualized by a lateral jaw plate, a vertex-menton exposure, or with an oc- 
clusal film. The lateral projection is best for visualization of stones deep in 
the submaxillary gland (Figs. 1, 3, 9, 11, and 12). 


Differential Diagnosis.—Swellings in the regions of the salivary glands 
may represent benign or malignant tumors, infections, cysts, lymph nodes, 


tuberculosis, syphilis, actinomycosis, and mumps. 
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Fig. 3. Fig. 4. 
Fig. 1.—Large stone in submaxillary duct. Diagnosis and surgery in such cases are 
relatively simple. 
Fig. 2.—Large narrow stone, taking shape of the duct. 
Fig. 3.—Round stone near opening of submaxillary duct. 
Fig. 4.—Chain of calcified masses in duct. Note difference in density between the 
nterior and posterior stones. 
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Radiographically, on intraoral dental films, a stone may simulate an im- 
pacted tooth, osteoma, or sclerotic bone (Figs. 5 and 6). Occasionally a lin- 
gual torus may resemble a stone. The size, shape, and position of the radi- 
opacity, and the presence of a periodontal membrane and root canals must be 
noted. Stones in the gland are usually round; those in the duct may assume 
the shape of the duct and appear elongated (Figs. 2 and 10). Several x-rays 
taken from different positions, together with correlation of signs and symp- 
toms, are important in making a differential diagnosis. 


Fig. 5, A. Fig. 6, A. 


Fig. 5, B. Fig. 6, B. 
Fig. 5.—A, Radiopaque mass below premolar appears to be osteoma; B, occlusal film 
reveals true nature of the radiopacity. 
_ Fig. 6.—A, An incorrect diagnosis of osteoma, or impacted tooth, might be made from 
this film; B, this occlusal film readily reveals that the mass is a salivary duct calculus. 


Clinical Course.—A small stone in a gland may obstruct that portion of 
the gland in which it temporarily lies. Saliva continues to flow from the re- 
mainder of the gland, with a postponement of severe symptoms. When the 
size of the stone increases there may occur complete blockage of salivary flow 


with gland enlargement. 
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When a calculus forms in the duet, definite effects become evident rapidly. 
A small stone in a duct causes disturbances only during periods of gland ac- 
tivity, since the small size of the obstruction allows slow release of the saliva. 
In some patients the obstruction is so slight, and the growth so slow, that no 
signs may be noticed for years. With enlargement of the stone complete block- 
age of salivary flow may follow, at which time the function of the entire gland is 


Fig. 7. 





Fig. 8. 
Fig. 7.—Intraoral film taken of cheek, to show calcific mass in parotid duct. 
‘ aaa ge EN aw salivary gland obstruction. Note bulging 
ffected. The accumulation of saliva causes gland enlargement and tender- 
iess, with pressure on surrounding structures. The patient begins to ex- 
perience dysphagia. The pain resulting from complete obstruction of a duct 
s much more severe than when a stone, located in a portion of the gland, al- 
ows partial secretion. 
Persistent back pressure due to accumulation of saliva will cause break- 
own of the parenchyma of the gland. As a result two processes may occur: 
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first, fibrosis of portions of the gland, rendering those portions functionless ; 
second, infection of the gland, with purulent discharge, elevation of tempera- 
ture, and malaise. 


Fig. 10. 
Fig. 9.—The occlusal film is taken from behind, forward, thus distorting the projection 
of the mandible and teeth, but throwing the stone on the film. 
Fig. 10.—This stone is in the gland at about the level of the duct’s emergence from the 
gland. 


Technique of Removal.—The larger the calculus, the easier it is to re- 
move. The closer to the duct opening, the simpler its removal. Adequate im- 
mobilization of the foreign body is the most important preliminary step in 
the removal of a sialolith. We have found this to be accomplished best by 
having an assistant push the floor of the mouth upward. Such firm, steady, 
extraoral hand pressure immobilizes the operative area, while the operator 
palpates the stone. Then by incising the mucous membrane directly over the 
stone, the latter can be exposed and removed with a curette. 

Small stones in the duct are more difficult to palpate than large ones. 
When located they are compressed against the mucous membrane of the lin- 
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gual surface of the mandible and immobilized with the nail of the left fore- 


finger. A small incision is then made over the stone, which will then pop out 
of the opening. Generally, sutures are not necessary. 


Fig. 11. 





Fig. 12. 


Fig. 11.—This_ profile projection reveals two stones within the substance of the sub- 
maxillary gland. These stones were removed via an intraoral approach. 
Fig. 12.—Multiple calculi in superior portion of gland, taking form of cluster of grapes. 


Large stones in the submaxillary gland can be located and made palpable 
by foreing the gland upward into the oral cavity. This is done by the as- 
sistant who exerts pressure on the gland, from under the body of the mandible, 
in an anterior and superior direction, Thus, the caleulus is foreed upward 
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toward the floor of the mouth where it can be felt. While the extraoral pres- 
sure is maintained, an incision is made through the mucous membrane and 
glandular tissue until the stone is reached. It is then removed with a curette. 
One or two sutures are usually necessary to close the wound. 

Small, impalpable stones which: lie deep in the gland, and whose effects 
are controllable, should not be removed until they enlarge or approach the 
surface. An attempt at removal of stones too small to palpate may cause ex- 
cessive trauma to the gland tissue. 


TABLE I. A REVIEW oF 141 CASES 











LOCATION NO. OF PATIENTS PERCENTAGE 
Right submaxillary duct 40 28.36 
22 15.64 


Right submaxillary gland 
Left submaxillary duct 40 28.36 
Left submaxillary gland 29 20.56 92.9% 














Right sublingual duct 2 1.42 
Right sublingual gland 3 2.12 
Left sublingual duct 3 2.12 
Left sublingual gland 1 0.71 6.4% 
Parotid duct 1 0.71 0.7% 
AGE INCIDENCE AND SEX 
= AGE M. F. TOTAL atin 
10 0 1 1 
15 1 0 1 
20 7 5 12 
25 7 10 17 
30 16 11 27 
35 14 7 21 
40 17 13 30 
45 5 7 12 
50 2 6 8 
55 1 + 5 
60 0 + 4 
65 0 1 1 
70 1 1 2 
75 
RECURRENCES 
YEARS AFTER YEARS SINCE 
PATIENT SEX FIRST REMOVAL LOCATION LAST REMOVAL, 
A F. 7 Right submaxillary gland 10 
B M. 5 Left submaxillary gland 9 
Cc M. 1 Left submaxillary duct 7 
D M. 3 37,9 Right submaxillary gland 2 mo 
E F. 2 Left submaxillary gland 2 





When intraductal or intraglandular caleuli have caused considerable in- 
fection, with an associated rise in temperature and signs of toxicity, it is best 
to postpone their removal until the acute phase has subsided. Antibiotic or 
chemotherapy is the treatment of choice in such infections. 

Most medical texts advocate the removal of the entire submaxillary gland 
when it is the site of stone formation. We feel that such surgery may be dis- 
figuring and is unwarranted. Stones in this gland can be removed intraorally 
without removal of the gland itself and should be handled in this conservative 
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manner. A more radical approach can always be done, if conservative treat- 
ment fails. 

A review of 141 eases in which salivary caleuli were removed intraorally 
is presented in Table I. In a number of these cases there were multiple stones 
in a single duct or gland. As many as 28 were found in one case. 


Summary 


Methods of diagnosis, the clinical course and techniques of intraoral re- 
moval of sialoliths are discussed. Accompanying is a statistical review of 141 
of our eases. In this review the ages range from 13% to 72 years. The great- 
est incidence occurred between the ages of 30 and 40 years. Only one stone 
was related to the parotid gland. Ninety-three per cent of stones were related 
to the submaxillary gland and 6 per cent to the sublingual gland. In many 
eases multiple caleuli were found. Stones recurred in approximately 4 per 
cent of the cases. These were removed surgically with conservation of the 
glands. In one of the cases there were four recurrences in the gland sub- 
stance. Consequently there was considerable gland damage. This was the 
only ease which required extraoral removal of the submaxillary gland. 


Conclusions 
Removal of salivary glands because of intraglandular siololiths constitutes 
unnecessary sacrifice of functioning organs in most eases. Many undesirable 
sears resulting from extraoral removal of glands are created needlessly. Rad- 
ical surgery may always be deferred until damage to the gland appears ir- 
reparable. Intraoral conservative surgery is highly successful and is the treat- 
ment of choice in most eases of salivary ealeuli. 
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A CASE OF UNILATERAL ANKYLOSIS OF THE TEMPOROMAN.- 
DIBULAR JOINT WITH MALPOSED UNERUPTED 
MANDIBULAR MOLAR 


RicHarp Sprrzer, D.M.D.,* LoNpon, ENGLAND 


NKYLOSIS of the temporomandibular joint is not frequently seen. It occurs 
both bilaterally and unilaterally and can be due either to systemic diseases 

such as rheumatoid arthritis or to trauma. If ankylosis sets in before the 
physiologic termination of the growth of the condyle, the result will be under- 
development of the mandible, facial asymmetry, and muscular wasting. Mal- 
occlusion will invariably set in and whatever the mode of the ankylosis, the 
degree of the complications will depend on the time at which the joint becomes 


involved. 
Case Report 


Miss S. J., aged 48, was first seen by me on Oct. 17, 1950. She had had an 
accident when 5 years old, and the history indicated that the mandible had 
been fractured on this occasion. Following this, she soon experienced diffi- 
culties when opening her mouth. She never received treatment for it and the 
condition gradually became firmly established. 

The patient showed the typical features of impaired function of the 
temporomandibular joint originating in childhood: mandibular micrognathia, 
deviation of the chin to the affected side, and prominence of the upper jaw 
(Fig. 1). She could open her mouth to a maximum of only 15 mm., and she 
was, therefore, badly handicapped in her articulation and mastication. 

There was a fairly circumscribed enlargement of the ascending ramus of 
the left side of the mandible about midway between its angle and coronoid 
process. On palpation no movement of the head of the condyle could be de- 
tected. The patient was nearly edentulous. She had lost most of her teeth; 
only the right upper central incisor and left upper central and lateral incisors re- 
mained, in addition to several broken-down root rests. 

Radiographic Examination.—The condition observed in the radiographs 
was as follows: intra-articular ankylosed left temporomandibular joint; the 
left condylar fossa was obliterated or had not developed and the mandible 
was asymmetrical. There was an unerupted left lower molar lying hori- 
zontally in the ascending ramus in inverted position, its crown deflected 
toward the lingual aspect. The right temporomandibular joint was normal. 
The anteroposterior view confirmed that the facial asymmetry and the devi- 
ation of the midline were due to lack of downward and forward growth of the 
mandible (Figs. 2, 3, 4, 5, and 6). 

*Senior Dental Officer, St. John’s Hospital, London S. W. 11, England. 
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Treatment had to be directed to establish good articulation and mas- 
ticatory function. As a preliminary step the extraction of the maloecluding 
teeth and of the impacted molar was, therefore, indicated. 





Fig. 1.—Preoperative appearance. 
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Fig. 2.—Posteroanterior view. Shortening of the left ascending ramus, lack of contour, and 
deviation of the mandible to the affected side. 

Operation.— The operation was performed under block anesthesia. A large 
incision was made along the anterior border of the ascending ramus from the 
hase of the coronoid process to the angle. After deflection of the overlying 
tissue and the exposure of the bone, the only indication of the position of the 
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Fig. 3.—Lateral view. Complete obliteration of the left condylar fossa and condyle. 


Fig. 4.—Molar in ascending ramus. 
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The right temporomandibular joint shows normal surface of condylar head, mandibular 
fossa, and eminentia articularis. 





Fig. 6.—Postoperative radiograph showing the lesion in the ascending ramus. 
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molar was the localized enlargement of the jaw. A large part of the cortical 
plate of the ascending ramus was removed and great care had to be taken to 
avoid fracturing the thinned ramus. Finally, the tooth, a fully developed 
molar, was delivered in toto. The wound was closed by sutures with the ex- 
ception of a small area in the region of the angle for drainage. 

Healing was uneventful and postoperative sensory loss in the distribution of 
the left mandibular nerve disappeared after two months. The patient refused 
any further surgical treatment for the correction of the ankylosis (Fig. 7). 

A few weeks after the operation, the patient had her dentures inserted. 
This gave her the chance to exercise her masticatory muscles to a greater ex- 
tent in spite of the rigidity of the left joint. The dentures also corrected the 
facial deformity and the patient benefited through a marked improvement in 


her appearance (Fig. 7). 
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Fig. 7.—Postoperative appearance after the insertion of dentures and showing maximum open- 
ing of the mouth. 


Conclusions 


It is justifiable to assume that the injury which the patient had sustained 
as a child was the cause of the fracture of the condyloid process and the sub- 
sequent malunion and that it also interfered with the normal positioning of 
the developing molar. It must further be inferred that the mode of its dis- 
placement is related to the trauma. 

Summary 

A case of unilateral intra-articular ankylosis of the temporomandibular 
joint is reported. In addition, the patient had an impacted lower molar on the 
affected side displaced toward the ramus of the mandible. 


I wish to express my thanks to Dr. A. Mitchell, Physician-Superintendent, for per- 
mission to report this case, and to Dr. H. C. Bull for the interpretation of the radiographs. 
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LYMPHANGIOMA OF THE TONGUE 


Report of a Case 
Rospert W. CHRISTENSEN, D.D.S., SAN Direco, Cauir. 


IIE lymphangioma is a tumor composed of an abnormal number of lymph 

vessels in a localized area. Lymphangiomas are more frequently congeni- 
tal but may form later in life.' They form from the endothelial cells that 
line the lymph vessels. The tongue is one of the more common areas for lym- 
phangiomas,' and in this area they may gain considerable size.2, According to 
one author lymphangioma is considered a rare tumor.’ 

The clinical appearance of lymphangioma may be difficult to differentiate 
from a papilloma or hemangioma. The latter usually has a red or purplish ap- 
pearance and the tumor may be compressed by applying pressure and will 
reshape itself when released. The hemangiomas, because of the profound pres- 
sure of the vaseular bed, will frequently invaginate muscle and connective tis- 
sue. Lymphangiomas are often more superficial since there is no great pres- 
sure within the lymph vessels. The biopsy gives the final diagnosis. 

Lymphangiomas are more easily treated by surgery than other angiomas, 
since hemorrhage is not of prime concern. Sclerosing solutions may be of less 
value because of the small size and terrific number of vessels present. 


Report of a Case 


On April 15, 1952, A. A. B., a 20-year-old male patient, a Private in the United States 
Marine Corps, reported to the oral surgery service of the dental dispensary at the United 
States Marine Corps Recruit Depot, San Diego, Calif., with a large tumor on the dorsum of the 


tongue. 


History of Present Illness.—The patient complained of slight difficulty in speaking 
and eating due to an abnormal growth on his tongue. The tumor had been present since 
birth and had never enlarged a great deal, except with the normal growth of his tongue, 
and had never bothered him otherwise. Recently, because he was in recruit training and 
being asked many questions by his fellow recruits, he became more aware of the condition. 
A speech impairment was present. Foods containing citric acids caused slight pain to the 
area, A few years previously, he had been cautioned by a physician against having the 
tumor removed as it would cause more of a speech defect. 


Past History.—His past history, other than the presence of the tumor on the tongue, 
was entirely irrelevant. He had the usual childhood diseases with no known complications. 

Family History.—The patient’s mother and father were living and well. He was 
the only child. There were no known similar tumors in either of the parents. 

Examination.—Examination revealed a fairly well-outlined, raised, vesiculated tumor 
on the left half of the dorsal surface of the tongue (Fig. 1). Its over-all size was 3.8 em. 
in length and 2.5 em. in width, and it was triangular in shape. It was a raised papilloma- 
tous lesion rising approximately 1.3 em, above the normal surface of the tongue. The in- 
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dividual vesicles were gray-pink and the general appearance of the tumor was pink. The 
largest individual vesicle was 0.5 em. in diameter. By palpation the tumor had a firm con- 
sistency similar to a papilloma or fibroma of the same area. It was virtually impossible 
to force fluid out of the area by pressure. Clinically it seemed to limit its extent to the 
epithelium of the tongue with little or no invasion into the deeper muscles. 


General Physical Findings.—The general physical findings were essentially negative, 
with the exception of the local condition, The blood pressure was 123/78, pulse rate, 74, 
temperature, 98.4° F. The lungs were found to be normal upon percussion, auscultation, 
and x-ray. There was no palpable lymphadenopathy. 


Laboratory Findings.—The blood examination on April 20, 1952, showed 4,040,000 
erythrocytes, 8,350 leukocytes of which 65 per cent were polymorphonuclear neutrophils, 30 
per cent were lymphocytes, 3 per cent were monocytes, and 2 per cent were eosinophils. 
Hemoglobin was 11.5 Gm., or 79 per cent. Sedimentation rate was 8 c.mm. per hour. Bleed- 
ing time was four minutes, thirty seconds, and clotting time was five minutes, thirty sec- 
onds. Kahn test and urinalysis were both negative. 

Biopsy.—Under local procaine (2 per cent procaine with 1:50,000 epinephrine) anes- 
thesia a small wedge-shaped section was excised with a scalpel through the epithelium and 
including some underlying muscle fibers, This section was taken from midway on the 
lateral border of the tumor and included some normal epithelium lateral to the outer edge 
of the tumor. A moderate amount of bleeding was noted at this time. The defect was 
closed with 000 surgical gut suture. 


Fig. 1.—Photograph of lymphangioma of tongue prior to operation. 


Histologic Report.—The gross specimen consisted of a nodular, gray-yellow papillary 
projection and a fragment of dense gray-tan firm tissue measuring 1.5 by 0.8 by 0.5 em. 


Microscopic section revealed mucosal and submucosal tissue (Fig. 2, 4). The strati- 
fied squamous epithelium overlying the lesion demonstrated intercellular edema suggestive of 
mucous membrane. There was a marked infiltration by lymphocytes immediately beneath the 
epithelium. There were numerous round or ovoid spaces lined by a single layer of low, 
flattened cuboidal type of epithelium (Fig. 2, B). Throughout the lesion there was a marked 
infiltration by lymphocytes around these spaces which had loose fibrous connective tissue 
surrounding the epithelium, There was a small amount of light pink staining amorphous 
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Fig. 2.—A and B, Photomicrographs of tumor. A, Low-power magnification showing a 
ingle papillary projection of epithelium containing several enlarged lymph vessel spaces; 
B, high-power magnification showing lumen of lymph vessels lined with endothelial cells and 
surrounded by loose fibrous connective tissue cells and lymphocytes. (Photomicrographs, 
ourtesy of Dr. B. Orban, Colorado Springs, Colo.) 
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material within each lumen. The lesion was fairly well demarcated, was associated with 
moderate fibrous connective tissue scarring, and had a tendency toward overlying ulcera- 


tion in some sections. 
Diagnosis: Lymphangioma, tongue. 


Operation.—One day prior to surgery the patient was given a single intramuscular 
injection of procaine penicillin, 300,000 units. 

On April 24, 1952, the patient was premedicated with pentobarbital sodium, 1% gr., 
one hour before, and morphine sulfate, 4 gr., with atropine sulfate, 459 gr., one-half hour 


before the operation. 

Under local procaine anesthesia bilateral lingual nerve block injections were 
given, followed by local infiltration of procaine into the tongue proper to aid in hemostasis. 

The tongue was held in a forward position with a sponge forceps. Curvilinear in- 
cisions were made, with a scalpel, on either side of the tumor and meeting anteriorly in an 
acute angle. Distal to the tumor a transverse linear incision was made that connected 
with, but extended lateral to, the lateral axial incision and medial to the medial axial in- 
cision (Fig. 3, 4). The incisions were carried through the epithelium of the tongue and an 
eighth of an inch into the underlying longitudinalis superior muscle. Grasping the anterior 
tip of the tumor with a tissue forceps, the attached muscle fibers beneath the tumor were 
severed with a sharp scalpel until the entire tumor was excised (Fig. 4). There was no clini- 
cal evidence of the tumor extending into the muscle. The wound was closed with braided, 000 
silk interrupted sutures, ten in number, with one additional retention suture (Figs. 3, B 


and 5). 


B 


Fig. 3.—A shows dotted lines which indicate incision lines, and B shows closure of wound 
after operation. 


The patient was comfortable during and immediately following the operation and was 
admitted to the dental ward. Procaine penicillin, 600,000 units, with Aureomycin, 500 mg. 
immediately and 250 mg. every six hours, was given during the first twenty-four hour period. 
Acetylsalicylie acid, 5 gr., with codeine sulfate, 4 gr., was given every four hours to relieve 
pain. For sedation at bedtime, pentobarbital sodium, 144 gr., was given. The patient was 
given a soft, high caloric diet the first postoperative day. Ice packs were applied to the sub- 
maxillary and submental areas for the first three to four hours, after which all hemorrhage 
had ceased. 

Twenty-four hours postoperatively the patient had only slight edema of the tongue and 
his temperature had not elevated more than one degree. Warm saline oral irrigations were 
used by the patient every hour of the day, for the following forty-eight hours, and procaine 
penicillin, 300,000 units, was ‘administered daily during this time. 

On the second postoperative day the patient was released from the ward to resume light 
duty. On the third postoperative day he was feeling fine and asked to be returned to full 
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duty with his platoon. One week following surgery the sutures were removed. The edges of 
the wound had already healed sufficiently so that normal movements of the tongue did not 
cause separation. 

The patient was seen weekly for three weeks and then again in the sixth week, at which 
time the final postoperative photograph was taken (Fig. 6). There has been no evidence of 
recurrence over a three-month period. Speech impairment has improved immensely as the 
tongue now has a more normal shape. 


Summary 


A ease of lymphangioma of the tongue is presented. The origin and dif- 
ferential diagnosis are discussed. The biopsy is necessary for an accurate di- 
agnosis. Following total surgical excision, healing was uneventful, speech im- 
pairment improved, and the tongue had a more normal shape. 
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NEUROFIBROMATOSIS OF THE ORAL CAVITY 


Report of a Case 


H. M. Rappaport, A.B., D.D.S., CAMDEN, N. J. 


ENERALIZED multiple neurofibromatosis is an uncommon condition’ 

‘found in one in two thousand cases that present themselves to medical 
clinies or private practitioners for skin disease.” Primary tumors of the oral 
cavity manifesting themselves as either multiple neurofibromatosis or solitary 
tumors are also quite uncommon.” 

In reviewing the literature, seven cases of generalized neurofibromatosis 
involving the oral cavity, occurring between 1893 and 1946, were found. 

One of these cases, reported by Murray,* was confined solely to the gingivae 
as far as its oral aspects were concerned. Murray described the gingivae as 
being “vaseular, soft, spongy looking, they feel firm and fibrous to the touch.” 
Four cases in which the tongue bore the oral manifestations were reported. 
Spencer and Shattock,* Weber,’ and Oddy,° in their respective reports, showed 
that only one side of the tongue was affected, the median raphe being the 
dividing line. Abbott and Shattock’ were the only ones found to have reported 
the involvement of both sides of the tongue. The only ease found in which the 
neurofibroma involved the lip was reported by Rolleston and MacNaughton,* 
who stated in their report that they could find no other instance in the literature 
in which the growth was confined to the lip. The condition was termed a 
plexiform neuroma connected by a pedicle to the infraorbital nerve. The 
most recent case was that reported by Jacobs® in which the oral lesions were 
found in the midline at the junction of the hard and soft palates and on the 
gingiva of the maxilla. 

None of the eases found in the literature showed all the oral manifesta- 
tions of the ease being reported. The difference existing between present-day 
nomenclature and diagnostic methods, and those which were used when these 
cases were first reported, may result in discrepancies which are unavoidable 
when a comparison of cases is made. 

The causative factors of neurofibromatosis, von Recklinghausen’s disease, 
are not known, nor is there agreement as to the nature of the cellular con- 
stituents of the tumors which constitute the most prominent manifestation of 
the disease.° According to Stewart and Copeland," “von Recklinghausen 
himself considered the tumors fibromatous, and used the term neurofibromato- 
sis to express both the nerve origin and the fibromatous nature of the tumor.” 
Some are of the opinion that neurofibromatosis is a congenital, developmental 
abnormality. This has not been proved to be so in all cases. However, it is 
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known that the course of the disease is frequently influenced by metabolic 
changes. Very frequently, metabolic changes occurring at puberty are asso- 
ciated with the first manifestations of the disease.'” 

The neurofibromata found in this case were of the visceral’ type. Accord- 
ing to Davis? such neurofibromata are not neoplasms. Although multiple 
neurofibromatosis is frequently associated with schwannomas," this is not 
believed to be so in this particular instance. 

This case is presented because of the occurrence of neurofibromatosis in- 


volving the lips, gingiva, tongue, and buccal mucosa, an uncommon and 
seldom reported occurrence. 


Case Report 


G. B., a 24-year-old single Negro girl, was first seen in the oral diagnosis clinic of 
the University of Pennsylvania Dental School in October, 1949. The patient’s chief com- 
plaint was severe occipital headaches. 


Past History.*—The patient related a history of a normal infancy, experiencing only 
the usual childhood diseases. The patient’s past medical history showed that at the time 
of puberty, aged 11 years, warty growths appeared on the palate, tongue, and lips. Since 
that time, the gingivae had been inflamed, enlarged, and bled easily when touched or 
while eating. At the age of 19, in 1944, a thyroidectomy was performed. In October, 
1945, the patient was hospitalized for “nervous exhaustion.” She had shown progressive 
weight loss, nervousness, and heart consciousness since this period of hospitalization. In 
May, 1949, she had a small, hard lump removed from the right breast which, upon biopsy, 
was shown to be a fibroadenoma. At this time, papillomatous growths were removed from 
the nares and larynx. These growths were diagnosed as multiple neurofibromatosis. 

Microscopic examinations of surgical specimens, taken from the larynx and base of 
the nose and stained with hematoxylin and eosin (Figs. 1 and 2) and Bodian’s silver 
stain (Fig. 3), resulted in a diagnosis of multiple neurofibromatosis. The report stated 
that the lesions consisted of a stratified squamous epithelium beneath which were many 
nonmedullated nerve fibers. These tended to make up a swirl-like formation that showed 
many dark-staining nuclei. 

The patient had a psychie disturbance which is typical of this disease. She had 
difficulty in her relationships with people. There was a psychosexual pathology present, 
which was believed to be due to her grotesque appearance. No adequate social or economic 
adjustments had been made. 


Present History.—(The following data were obtained while the patient was under 
treatment at the University of Pennsylvania Dental School.) 

The physical and mental development of the patient seemed to be that of the 
average individual of her age and educational level. She appeared to be poorly 
nourished, markedly thin, and complained of anorexia. She further complained of fre- 
quent occipital headaches which usually occurred in the early morning while she was 
lying in bed. The patient also reported that during her menstrual period there was a 
marked increase of pain, sensitivity, and bleeding of the papillomatous growths in and 
around the oral cavity. 

Blood testst showed a negative Wassermann reaction. The complete blood count 
showed 3,980,000 red blood cells and 7,450 white blood cells. The relative decrease in 
the number of red blood cells can be considered indicative of a secondary anemia. A 
slight degree of anisocytosis was also noted. 

*The facts of the patient’s past medical history were obtained from the patient’s medical 
records at the University of Pennsylvania Hospital, Philadelphia, Pa. 


+Blood studies herein mentioned were done by Oral Medicine Department of the Univer- 
sity of Pennsylvania Dental School. 
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Fig. 1. Fig. 2. 
Figs. 1 and 2.—Showing photomicrographs of tissue taken from the base of the nose and 


the larynx, respectively, and stained with hematoxylin and eosin. Note the typical whirl-like 
formations of dark-staining nuclei seen in both sections. 





Fig. 3.—Section of tissue taken from larynx, and stained with Bodian’s silver stain, showing 
nerve tissue which stains black. 
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Local lesions showed warty, tumorous growths on the patient’s eyelids, being more 
prominent on the upper left lid than on the other lid. Similar growths also appeared on 
the ears, and the patient reported the presence of similar growths over the body of the 
sternum, on the trunk, and on the genitals. Small nodular masses could be palpated on 
the left side of the inner surface of the body of the mandible. 

The inner mucosal surface of the upper lip was covered with many small papillomatous 
lesions which extended for 4 to 5 mm. on either side of the midline (Fig. 4, A and B). The 
upper lip had a gross appearance of being very nodular, hypertrophied, and irregular. 
The mucosal surface of the lower lip had numerous small, papillomatous growths extending 
for several millimeters on either side of the midline (Fig. 5). The gingivae were quite 
firm to the touch. They appeared red and edematous, and bled quite easily to the touch, 
or during instrumentation. There were many tiny, fibromata-like growths which arose 
from most of the interdental papillae of the gingivae in the anterior portions of the 
upper and lower jaws. These growths occurred more frequently on the labial gingivae. 
The many lesions found on the lips may be confluent, thus giving the lips their appear- 
ance. 

The anterior one-third of the dorsum of the tongue was covered on both sides of the 
midline with numerous shiny, papillomatous growths (Fig. 6). The anterior portion of 
the tongue was very much flattened and had a bifid appearance (Fig. 6). 

Roentgenographic studies* of all the teeth were negative. Lateral plates of the 
head were taken, as were films of the hands and forearm. The lateral plates of the head 
revealed a radiolucent area of bone deficiency, or bone loss, at the lower border of the 
left side of the mandible below the mental foramen (Fig. 7). The distal outline of this 
area was sharp. The mesial outline was ragged and indistinct. The lesion gave an im- 
pression of cupping out rather than a clean punched-out area. No diagnosis of von 
Recklinghausen’s disease could be made from the roentgenograph. The films of the hands 
and forearm revealed normal structure. 

The patient had 29 permanent teeth and no deciduous teeth when treatment was 
begun. Due to advanced caries, the maxillary left third molar and cuspid were extracted. 
Healing was quite normal and uneventful. The teeth were very yellowish in appearance, 
and were covered with quantities of brown stain. The patient claimed this was due to 
the frequent presence of blood in the mouth which exuded from the numerous papillomata 
found therein. This, in conjunction with the fact that the teeth were infrequently 
brushed, because of the pain experienced when doing so, was probably the cause of the 
stain and discoloration. Simple pit and fissure cavities were found on the occlusal 
surfaces of maxillary left first and second molars; maxillary right first premolar and 
first molar; mandibular left first and second premolars and second molar; and mandibular 
right second premolar and first and second molars. The other teeth did not appear carious 
either to visual or radiographic examination. The carious teeth were filled with silver 
amalgam, no unusual sequelae arising therefrom. The enamel of the teeth operated upon 
appeared to be thinner and to cut more easily, during instrumentation, than that of teeth 
in the mouths of individuals not affected by the disease. The dentine of these teeth 
appeared to be softer, more porous, and a deeper yellow-brown than the dentine of the 
teeth of other individuals of the same age, race, and vitality not exhibiting symptoms of 
this disease. 

No periodontal treatment was attempted because it was believed that it would not 
have been beneficial to the patient’s condition. The gross calculus was removed with no 
visible benefit to the tissues resulting after its removal. No chemotherapy or curettage was 
attempted. The patient was fully instructed in proper toothbrushing technique and 
impressed with the fact that strict adherence to good oral hygiene and scrupulous home 
care would possibly alleviate the painful condition existing in the mouth. The patient 
agreed to follow the procedure as suggested. On recall, three months after initial in- 


*Roentgenographic studies herein mentioned were done by Dr. Harrison Berry, of the 
X-ray Department of the University of Pennsylvania Dental School. 























A. B. 


Fig. 4.—A and B, Showing papillomatous lesions on the mucosal surface of the upper 
lip and nodular and hypertrophied appearance of the upper lip. (Courtesy of Dr. Gustavo 
Berger, of the University of San Carlos, Guatemala.) 





Fig. 5. Fig. 6. 
Fig. 5.—Showing papillomatous growths on the mucosal surface of the lower lip. 
(Courtesy of Dr. Gustavo Berger, of the University of San Carlos, Guatemala.) 
Fig. 6.—Showing flattened bifid appearance of the anterior portion of the tongue. 
(Courtesy of Dr. Gustavo Berger, of the University of San Carlos, Guatemala.) 
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Fig. 7.—Roentgenogram showing a cupped-out radiolucent area at the lower border of the 
left side of the mandible below the mental foramen. 
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struction had been given, little change was seen in the appearance of the gingival tissues. 
These tissues appeared as they did when the patient was first seen. The home care and 
toothbrushing routine had been discontinued because of the pain and discomfort they 
caused. Salt water mouthwash (one-half teaspoon of table salt in three-fourths of a 
glass of warm water) had been discontinued because of pain caused when salt or other 
condiments were taken into the mouth. This development had arisen since the patient was 
first seen. 


Summary 


1. A case of multiple neurofibromatosis involving the lips, tongue, and 
gingivae is presented. No previous case involving all these oral structures 
simultaneously was found after an extensive search of the literature. 

2. The structure of the teeth was found to be markedly porous on clinical 
examination. This was believed to be a manifestation of the disease. 

3. None of the treatment attempted was found successful. More extensive 
treatment was contraindicated because of the particular oral manifestation 
of the disease and the pain and discomfort it would have caused the patient. 


References 


1. Preiser, 8S. A., and Davenport, C. B.: Am. J. M. Se. 156: 507, 1918. 
2. Davis, A.: Am. J. Path. 11: 1001, 1935. 
3. Murray, John: Med.-Chir. Transactions 56: 235, 1873. 
4. Spencer, W. G., and Shattock, 8S. G.: Proc. Roy. Soc. Med. (Sect. Path.) 1: 8, 1908. 
5. Weber, F. P.: Brit. J. Child. Dis. 7: 13, 1910 
3. Oddy, H. M.: Proce. Roy. Soc. Med. 22: 93, 1929. 
7. Abbott and Shattock, 8. G.: Tr. Path. Soc. 54: 231, 1903. 
8. Rolleston, J. D., and MacNaughton, N. 8.: Proc. Roy. Soc. Med. (Clin. Sect.) 4: 114, 
1918, 
9. Jacobs, Max H.: Am. J. Orthodontics and Oral Surg. (Oral Surg. Sect.) 32: 28, 1946. 
10. Stewart and Copeland: Am. J. Cancer 15: 1235, 1931. 
11. Weber, Parkes F.: Quart. J. Med. 23: 151, 1930. 
12. Penfield, W., and Young, A. W.: Arch. Neurol. & Psychiat. 23: 320, 1930. 
13. Ewing, James: Neoplastic Diseases, Philadelphia, 1940, W. B. Saunders Company. 
14. Ehrlich, H. E., and Martin, H.: Surg., Gynec. & Obst. 76: 577, 1943. 


602 BROADWAY. 








0 PY 











Periodontia 


FRACTURED VITAL TEETH 


Everett CC. Ciaus, D.D.S.,* DENVER, CoLo., AND BALINT ORBAN, 
M.D., D.D.S.,** CoLorapo Springs, CoLo. 


HE retention of vitality in completely fractured teeth is rare, and only a 

few cases have been reported in the literature. Such a case is herein de- 
seribed, with the microscopic studies of the repair process. 

A 51-year-old white man gave the history of having injured his front teeth 
at the age of 11—forty years previously. Roentgenologic examination revealed 
two fractured central incisors. The teeth tested vital. The patient stated that 
the teeth were sore and tender for a short time after injury, but this sensitivity 
disappeared and since that time the teeth had given him no discomfort. The 
four incisors had to be removed for prosthetic reasons, and, because of the neces- 
sary alveolectomy, the four incisors were removed in one block. This tissue 
block was fixed in 10 per cent neutral formalin, embedded in celloidin, and sec- 
tioned for microscopic examination. 

The literature reports only a few microscopic studies of fractured vital 
teeth. Gottlieb! described a fracture of the apical half of the root of an upper 
cuspid of a man who died at the age of 22 years. Nothing was known about the 
date of the accident or the type of trauma that had caused the fracture. The 
erown of the tooth was intact; the pulp appeared vital, although the root was 
broken into several large and small pieces. Bone and cementum had been de- 
posited over all of the area of fracture, covering the exposed dentin and partly 
uniting the fragments. 

Howe? reported the histologic findings in a euspid that had sustained a 
cross-fracture of the root six months before extraction. <A solid union of the 
fragments had taken place. The newly formed hard substance between the frag- 
ments originated from the periodontal membrane and pulp and it consisted of 
cementum and irregular dentine. 

Boulger*® reported a case of cross-fracture of the roots of the two lower 
central incisors. The fragments of one tooth were close together, but not united; 
however, in the other the fragments were widely separated and the apical frag- 
ment was surrounded by connective tissue and a large number of small bone 


trabeculae. 


Presented at the Thirtieth General Meeting of the International Association for Dental 
Research, March 23, 1952, Colorado Springs, Colo. 

*Veterans Administration Hospital. 

**Colorado Dental Foundation. 
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The cause was known to have been a fall on the face thirty-three years prior 
to the time of removal of the specimen. The pulp remained vital in the coronal 
as well as in the apical fragments, which were completely surrounded by ce- 
mentum. 

Kronfeld* describes a cross-fracture of an upper central incisor in the 
apical third of the root. The two fragments did not unite, but the pulp remained 
vital and both dentine surfaces were covered by cementum. The periodontal 
membrane extended from one fragment to the other. A large amount of irregu- 
lar dentine had been formed in the pulp chamber and along the wall of the root 
eanal. 

The roentgenogram (Fig. 1) of the surgical specimen of our case demon- 
strates a fracture in the apical third of the right central incisor and in the mid- 
dle third of the left central incisor. The pulp canals seem somewhat narrowed, 
but are present; the coronal part of the pulp in both central incisors seems to be 
reduced in size. The lamina dura and supporting bone show no remarkable 
changes; the periodontal membrane is visible all around the roots. The alveolar 


erests are without pathologie signs. 


Fig. 1.—Roentgenogram of surgical specimen of the maxillary incisors of a man, aged 51. 
Both central incisors show a cross-fracture of the roots. 

The tissue block was separated into two parts between the central incisors 
and seetioned in two blocks, both in mesiodistal, i.e., frontal direction. The 
right central and lateral incisors are seen in Fig. 2, in a low-power photomicro- 
graph. The fracture space is clearly visible in the apical third of the central 
incisor, running slightly oblique from mesioapical to distocoronal. The lamina 
dura of the alveolar bone follows coronal as well as apical fracture ends, show- 
ing a slight indentation at the fracture space, but there is only a slight disloca- 
tion of the fracture ends. A cementum tear is seen on the mesial side of the 
central incisor, close to the cementoename! junction; the torn-out cementum has 
been reattached to the surface. A similar cementum tear is present on the mesial 
surface of the lateral incisor at about the middle of the root. Other tears of 
the cementum of this tooth seem to be artifacts caused at the time of surgical 
removal. 

The fracture ends facing each other show signs of resorption (Fig. 3), 
which is partly repaired by deposition of a bonelike, hard substance upon den- 
tine as well as cementum of the fractured or resorbed root ends. Between these 
fragment ends a fibrous connective tissue, with numerous small capillaries, can 
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be seen. In the center of the space, there is a bone spicule with vital osteocytes. 
Facing the apical fragment, some giant cells, osteoclasts, are seen on the surface 
of the bone, indicating active resorption at the time of surgical removal. 

In the pulp chamber, a hard substance can be seen completely filling the 
space (Fig. 2) and extending along the walls of the pulp canal. The newly 
formed hard substance lies either on the surface of the darker stained, intact 
dentine, or is laid down in resorption lacunae (Fig. 4). The hard substance is 
slightly lamellated in texture and shows a varying number of entrapped cells, 
some with long processes. Such cells are seen along the resorption line of the 
dentine. Dark lines are seen in the newly formed hard substance. These are 





Fig. 2.—Photomicrograph of the right central and lateral incisors. The fracture of the 


central incisor is in the apical third. A healed cementum tear is seen in the incisal third 
f the central incisor on the mesial side and in the middle of the lateral incisor on the 
mesial side. 


remnants of the original hyperealcified zones of dentine and predentine. The 
pulp tissue is somewhat fibrous, showing numerous vessels. No regular odonto- 
blasts are seen in this area—only flattened cells line the surface. In some areas, 
the cells lining the pulp canals are more like odontoblasts. In some regions, the 
newly formed hard substance resembles bone more than anything else (Fig. 5). 
‘his illustration is from the coronal fragment. at the border line of pulp and 
racture space distally from the pulp canal. Osteocytes are present in this hard 
ubstanee and some connective tissue fibers are embedded as Sharpey’s fibers 
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within the ground substance. There is a rather broad, uncalcified layer on the 
surface of this bonelike structure. This bone is laid down on a resorbed surface 
of the dentine and the dentinal tubules appear sharply interrupted. 


Fig. 3. 


Fig. 3.—Fracture ends covered by bone. Bone spicule between fracture ends with 
resorption toward apical fragment. 

Fig. 4.—Newly formed hard substance (bone or dentine-like) lines pulp canal on both 
surfaces. Hard substance is laid down in areas of preceding resorption, in other regions 
without preceding resorption. 


The fracture site of the left central incisor appears somewhat different 
from that of the right. The fracture is complete, but in one area the fracture 
ends are in close proximity (Fig. 6), where it seems that the two fracture ends 
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Fig. 5. 
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Fig. 6. 
Fig. 5.—Newly formed hard substance, bonelike with Sharpey's fibers. 
Fig. 6.—Fracture site of left central incisor. In one spot, the two fracture ends are 


I lose contact without vital tissue between. Undermining resorption on both sides of 
tact area, 
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Fig. 8. 


Fig. 7.—Coronal fracture end; pulp normal with blood vessels, nerve bundles, and 
odontoblasts. 

Fig. 8.—Apical end of coronal fracture part. Odontoblasts trapped between dentine and 
dentine ground substance. Bone formation on opposite fracture end. 
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were rubbing on each other. There is no vital tissue between the fragments in 
this restricted’ space. On both sides of this contact surface, active resorption 
of dentine and cementum has taken place, undermining the contact area. From 
this region, toward the pulp eanal, a newly formed hard substance is laid down 
upon the resorbed dentine. In the pulp canal of this tooth, hard substance 
formation is in progress, but it consists mostly of regular dentine (Fig. 7), with 
well-formed odontoblasts. Toward the fracture site, the odontoblasts lose their 
regular appearance and the hard substance loses its dentine character. The hard 
substance here is fibrous, without dentinal tubules. It consists of dentine ground 
substance without the processes of odontoblasts (Fig. 8). Numerous odonto- 


_ Fig. 9.—Apical fracture part. Dentine surface shows resorption lacunae with a bone or 
lentinelike hard structure laid down after the fracture occurred. Pulp, fibrous; odontoblasts, 
flat. 

Fig. 10.—Cementum tear (from lateral incisor) healed to dentine surface by an unidenti- 
flable hard substance. 


blasts appear trapped between the former predentine and the newly formed 
lentine ground substance. Opposing this dentine-like substance on the other 
surface of the fracture end, osteocyte-like cells are seen in the fibrous ground 
ubstanee, simulating the character of bone. 

In the apical fracture end, the root canal is lined by newly formed hard 
ubstanee of a rather unidentifiable nature; it might be dentine or bone, or both 
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(Fig. 9). This hard substance is laid down on previously unresorbed or re- 
sorbed surfaces. As the hard substance approaches the pulpal surface, it takes on 
the appearance of dentine, but no regular odontoblasts or odontoblast processes 
are present. 

Several cementum tears can be seen on the surface of the two fractured 
teeth and also on the mesial surface of the lateral incisor which showed no frac- 
ture. One of these cementum tears is shown in Fig. 10. It is a high magnifica- 
tion of the cementum tear on the mesial surface in the center of the right lateral 
incisor (Fig. 2). The space between the dentine and cementum is now filled 
with an unidentifiable hard substance and can be considered repaired. The 
surface of the cementum appears to be vital. It is formed by an uncealcified 
cementoid which is lined by cementoblasts. The alveolar bone follows the sur- 
face of the cementum. 

The findings in this case correspond largely to those reported by other in- 
vestigators. The pulp remained vital for a long period following traumatic 
fracture, as in the cases reported by Gottlieb, Boulger, and Kronfeld. 

It is evident by the resorption process in the pulp canal (Fig. 4) that eon- 
siderable tissue activity must have taken place after the trauma. The odonto- 
blasts must have disappeared; osteoclasts or dentinoclasts must have developed, 
probably from undifferentiated mesenchymal cells, leading to resorption of the 
dentine. After a period of time, the resorption stopped and a new hard substance 
had been laid down. This hard substance is often difficult to classify. It ean 
resemble dentine (Fig. 4) or bone (Fig. 5). Sometimes the ground substance 
is characteristic (Fig. 8), but the cellular structure of the tissue is missing. 
From analyzing the tissue changes which took place in this case, one can draw 
the conclusion that an ‘‘internal’’ resorption has taken place after the trauma, 
and one can wonder if trauma of minor consequences might not be a cause of 
‘‘internal resorption.”’ 

The formation of a bone spicule between the fracture ends (Fig. 3) might 
be interpreted as the result of functional stimulus from the coronal fragment. 
The dentine and the cementum of the fracture ends facing each other are covered 
by bonelike tissue (Fig. 3). The connective tissue between these fragments is 
somewhat fibrous and some fiber bundles are seen embedded as Sharpey’s fibers 
into the bonelike hard substance (Fig. 5). 

The pulp in some areas appears quite normal (Fig. 7) ; in others it is rather 
fibrous (Fig. 4). In the apical fragment (Fig. 9), as well as coronal (Figs. 7 
and 8), nerve bundles and blood vessels are evident. In fact, one can see these 
tissue elements pass from the apical into the coronal end. One could assume 
that these teeth remained vital after the injury because it occurred at an early 
age (11 years). The apex of the central incisor at this age is almost completely 
formed, but there is still a wide foramen, as compared to that of an adult. A 
fracture at this age would be favorable to recovery after injury because of favor- 
able cireulation. One can assume that considerable hemorrhage would take place 
at the time of injury, but good circulation can lead to better organization and 
repair if the main blood vessels have not been severed. 
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Torn cementum has been reported in literature in numerous cases.° Union 
between the torn fragments and tooth surface frequently occurs, as in the pres- 
ent case (Fig. 10). The union is established in some instances by bone, some- 
times by cementum-like substance, and sometimes, as in this case, by an un- 
identifiable hard substance. 

Summary 


A case of fractured vital teeth has been reported. The teeth remained vital 
for forty years. 

The first tissue reaction to the injury was resorption of dentine in both 
fracture ends in certain areas. This was probably preceded by extensive hem- 
orrhage. In other areas, only a longer resting period in dentine formation 
might have oceurred and then dentine formation began again in a normal man- 
ner. If resorption occurred, it was repaired by the formation of a hard sub- 
stanee which is neither true dentine, bone, nor cementum. The ground sub- 
stance is the same, but the cellular elements are not typical. 

In some areas, the pulp tissue is normal; in others it is more fibrous. 
Odontoblasts appear in some regions; in others, the cells are not typical. In 
eireumseribed areas, odontoblasts are trapped into a seemingly rapidly formed 
hard substance. The fracture ends of the fragments facing each other show 
signs of previous resorption. The exposed dentine is covered in most areas by 


a bonelike, hard substance. 
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Oral Medicine 


SYMPTOMS AND SIGNS REFERABLE TO THE ORAL CAVITY 
IN BLOOD DYSCRASIAS 


WiuuiAmM A. H. Rerrserc, M.D.,* Denver, Coo. 


HE patient harboring a blood dyscrasia is often unaware of his disorder; 

however, he comes to the dentist for a periodic checkup, although he may 
not have seen his physician for years, or he may recognize the existence of 
pathology associated with the teeth and mucous membranes of the mouth and, 
therefore, consults his dentist. Thus it is that patients with hemorrhagic dis- 
eases and leukemias are often first seen by their dentists, who recognize that 
the patient is suffering from serious systemic disease. 

Often the patient is aware that he has a blood disorder for which he is 
being treated by a physician. These patients still need dental care and it would 
be helpful if the dentist understood some fundamenta!s concerning the blood 
disorder. Is hemorrhage likely to occur after extraction of a tooth or other 
surgery about the mouth; and, can the hemorrhage be easily controlled? Is 
infection likely to occur and what measures should be taken to control it? 
What anesthetic should be used, local or general? Consultation with the 
patient’s physician should be freely sought and these questions should be an- 
swered before the dentist embarks upon a course of treatment. Improved 
liaison between dentist and physician in these cases is a worthy goal not often 
attained. 

We shall divide this discussion into three portions. After some consid- 
eration of blood cytology we will discuss ‘‘Red Cell Disorders,’’ to be followed 
by ‘‘Disorders of the White Cells and Lymph Tissues’’ and ‘‘ Hemorrhagic 
Disorders.’ 

The blood is composed of a clear light vellow fluid portion, the plasma, 
in which are suspended the various cells and particles, the fluid portion rep- 
resenting about 55 per cent by volume, and the cells 45 per cent; 99 per cent 
of these cells are red cells (erythrocytes), which give the blood its red color. 
The other 1 per cent of the cells are composed mainly of white cells (leukocytes), 
which have a gray-pink color, and a very small portion of cream-colored blood 
platelets. ‘‘Blood dust,’’ or hemokonia, may be seen in wet unstained blood 
and exhibits Brownian movement. 


Read before the Ninth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 27, 1952. 

*Assistant Clinical Professor of Medicine and Director of Hematology, University of 
Colorado. 
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The red cell, or erythrocyte, is a biconeave dise with a mean diameter of 
7.7 microns and a thickness of 2.0 microns. It contains hemoglobin, an iron- 
containing pigment (an iron protoporphyrin called ‘‘heme’’ which is combined 
with a protein called ‘‘globin’’), which serves to carry oxygen to the tissues. 
The hemoglobin is carried in a stroma of lipoprotein inside the cell membrane 
or envelope. Some authorities feel that hemoglobin is in solution in the stroma; 
at least, it must be rather evenly distributed throughout the cell. The mature 
erythrocyte is not a viable cell in the strict sense since it contains no nucleus, 
and it has been shown that the consumption of oxygen by the erythrocyte for 
its own metabolism is practically nil. It, therefore, serves as a very efficient 
inert oxygen carrier for the tissues of the body. 

The mean value of the erythrocytes is 4.6 million cells per eubie millimeter 
in adult women at Denver, Colo.; 5.6 million in men. These figures are in close 
agreement with the mean determined at sea level. Mean hemoglobin values at 
Denver are slightly higher than those found at sea level, in females being 
14.5 and 14.0 Gm. per 100 ¢.c. of whole blood, respectively; in males, 16.5 Gm. 
and 16.0 (im., respectively. The hematocrit, or volume of packed red cells per 
100 ¢.e. of whole blood, is 43 per cent in women in Denver, 42 per cent at sea 
level; 48.5 per cent in men at Denver, 47 per cent at sea level. 

Red cell disorders include the various types of anemia which means a 
decrease in the quantity of erythrocytes, or a decrease in the quantity of hemo- 
globin. In most anemias there is a decrease in both red cells and hemoglobin, 
though not of equal degree. There are many classifications of the anemias, 
some based on etiology. Thus, we speak of iron deficiency anemias in which 
the iron balance is upset due to continuous blood loss; or, there is a need for 
increased iron intake due to normal growth of the body or to repeated preg- 
nancies. We speak of hemolytic anemias due to destruction of red cells by 
some hemolytic substance. We speak of ‘‘primary’’ anemias such as pernicious 
anemia which is due to the deficiency in the body of a specifie substance neces- 
sary for proper development and maturation of erythrocytes, this type of 
anemia being susceptible to treatment with vitamin B,, and comparable to 
diabetes mellitus in which insulin is deficient. We speak of anemias in which 
there is a congenital defect in the red cell, as in sickle-cell anemia. However, 
we should be familiar with the morphologic classification of anemias as this 
enables us to describe the type of anemia as seen on the blood smear and any 
anemia, no matter what the cause, can be classified according to morphology. 
Thus, the size of the average red cell is indicated by the term ‘‘normocytic,’’ 
if it is normal; by ‘‘macroeytie,’’ if it is larger than normal; and by ‘‘micro- 
cytie,’’ if it is smaller than normal. A qualifying adjective is added to these 
three terms to indicate the quantity of hemoglobin present in the average red 
cell of that particular ease: thus, if hemoglobin is normal we speak of ‘‘normo- 
chromie’’; if deereased, ‘‘hypochromic.’’ One would also think that hemoglo- 
bin might be inereased in the average red cell of the particular case and this 

ould give us the term ‘‘hyperchromie’’ and,. indeed, this term is used in 
some quarters. However, it should not be used as it is impossible to saturate 
he red eell stroma with more than the maximum amount of hemoglobin; the 
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cell may appear redder only because it is thicker, but it is still normochromic. 
Combining the terms indicating red cell size with the amount of hemoglobin 
yields the following six accepted terms: hypochromic normocytic, normochromic 
normocytic, hypochromie microcytie (the commonest anemia almost always due 
to iron deficiency), normochromie microcytie (also called simple microcytic), 
hypochromie macrocytic, and normochromie macrocytie (pernicious anemia is 
this type). Sometimes we speak of the parent red cell found in the bone mar- 
row to describe the anemia—thus, many macrocytic anemias are accompanied 
by megaloblasts in the bone marrow and these are known as ‘‘megaloblastic 











anemias.”’ 

Besides the anemias one can have another red cell disorder which may 
produce oral lesions. This is polycythemia, or an increase in the total red 
cell mass circulating in the blood vessels, and is properly called absolute poly- 
cythemia. Relative polycythemia is due to loss of plasma volume producing an 
increase in cellular concentration of the whole blood and, therefore, a higher 
red cell count per cubic millimeter. Relative polycythemia is most often the 
result of dehydration due to diarrhea, fevers, nausea, and vomiting, and is, of 
course, a transient phenomenon. It is unimportant in this discussion. 

Absolute polycythemia is of two kinds, but both produce the same oral 
lesions. Formerly we spoke of primary and secondary polycythemias, but now 
speak of ‘‘erythremia’’ for primary, and ‘‘erythrocytosis’’ for secondary. Eryth- 
rocytosis (comparable to the term leukocytosis in the case of white cells) denotes 
absolute polycythemia which occurs in response to some known stimulus and 
occurs in the newborn, in congenital heart disease (but rarely in acquired 
heart disease), in pulmonary diseases, and at high altitudes. Erythremia means 
that the absolute polycythemia is of unknown etiology and is comparable to 
the term leukemia (which refers to the white blood cells or leukocytes). 

Before discussing specific oral lesions exhibited by the red cell disorders 
we should review all the cellular constituents of the peripheral blood, along 
with their parent cells and sites of origin in bone marrow or lymph tissue. We 
ean best illustrate the cytology with colored lantern slides. The white cells, 
or leukocytes, which have a gray-pink color when viewed grossly packed to- 
gether in a small mass, such as we see in the hematocrit tube, are present in 
numbers varying from five to ten thousand per cubic millimeter of whole blood 
of healthy adults. Higher counts than ten thousand are referred to as leuko- 
cytosis and lower than five thousand as leukopenia. However, in infancy the 
count is very irregular and varies from five to twenty-five thousand in healthy 
infants. The leukocytes are composed of granular and nongranular cells. The 
granular cells, or ‘‘granulocytes,’’ have a segmented nucleus and were formerly 
ealled ‘‘polys,’’ or polymorphonuclear cells because of the character of the 
nucleus. These segmenters are the adult cells of the myeloid series and originate 
in the bone marrow. Using a polychrome Romanowsky stain, such as Wright’s, 
the segmenters are found to be of three varieties: in one kind called neutrophils, 
composing 54 to 62 per cent of the total leukocytes, the granules in the eyto- 
plasm are violet pink in color and seem to fill the entire cytoplasm; in eosino- 
phils the cytoplasm is filled with large droplike bright red granules and eosino- 
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phils compose 1 per cent to 3 per cent of the leukocytes; basophils have large 
dark blue granules in the cytoplasm, almost obscuring the segmented nucleus, 
and they make up 0 per cent to 0.75 per cent of the cells. All segmenters have 
a dark blue, coarse chromatin polymorphous nucleus. The immediate precursor 
of the segmenter is the ‘‘band”’ or ‘‘stab’’ cell and the nucleus is not yet divided 
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into segments, but is horseshoe-shaped, the cytoplasmic granules being fewer 
n numbers but may be neutrophilic, eosinophilic, or basophilic. Only a few 
if these band cells escape from the marrow into the peripheral blood where 
hey compose 3 per cent to 5 per cent of the leukocytes. 

The nongranular leukocytes of the blood are the lymphocytes and monocytes. 
Both are mononuclear cells. The lymphocyte may be of the large or small 
‘ariety and has a round or oval nucleus whose chromatin stains a deep purple 
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and whose cytoplasm is a homogeneous blue, forming a narrow rim around 
the cytoplasm in the small variety. In the large lymphocyte a few azurophilic 
coarse granules may be present in the cytoplasm. The lymphocytes make up 
25 per cent to 33 per cent of the leukocytes and originate in the lymph glands 
and lymphoid tissues of the body. A small number of lymphocytes may develop 
in the bone marrow. 

The monocyte is a larger mononuclear cell with a cytoplasm whose granules 
become evident only with staining and even then are very fine and dustlike and 
of a pale gray-lavender color. The nucleus is oval, or reniform, with pale blue- 
violet, fine, skeinlike chromatin. Three per cent to seven per cent of the leuko- 
cytes are monocytes. They originate in the reticuloendothelial tissue of the 
body and are related to the wandering histiocytes and tissue macrophages. 

The other component to be discussed along with the cells is the blood 
platelet, or thrombocyte, this element being concerned with coagulation. They 
are spherical or ovoid particles of protoplasm, 2 to 4 microns in diameter, which, 
when stained with Wright’s, have a hyaline, light blue cytoplasm with azure 
large granules in small numbers. They spring from the megakaryocyte of the 
bone marrow and are present in the blood four hundred to six hundred thousand 
per cubic millimeter. The number in the blood varies widely with the method 
of counting. 

Terminology is very confusing to the uninitiated, and a committee, spon- 
sored by the American Society of Clinical Pathologists and the American Med- 
ical Association, has striven to bring order out of chaos. The committee has 
proposed terms which could be accepted generally and made official, but no 
official acceptance has been forthcoming. Indeed, the proposed terms have met 
a storm of criticism. The terms used here are widely used and generally under- 
stood, but some of the new terms suggested by the committee have been omitted. 
Those interested may look up the committee’s report, which has been widely 
publicized. Space does not permit a discussion of the theories of origin of 
blood cells, but some modified scheme must be outlined here. Let us suppose 
that from the reticuloendothelial system, which is widely distributed through 
the body, often as a fine reticular network of supporting tissue in some organs, 
there arises a cell totipotential for cells of the blood and lymph systems (Fig. 1). 
This cell we shall call a stem cell; it is hardly distinguishable from any reticulo- 
endothelial cell. Reticuloendothelium is closely related to embryonic mesen- 
chyme and is present in bone marrow, spleen, liver, lymph nodes, adrenal and 
pituitary glands. This stem cell gives rise to a blast cell which is specifie in 
the development of each blood cell. Thus, the granulocyte series (or myeloid 
series), which terminates in the mature neutrophil, begins with the myeloblast; 
the lymphocytic series begins with lymphoblast ; monocytic series with monoblast. 
Fig. 1 indicates the other blasts. Note that the next cell in maturation sequence 
is always a ‘‘pro’’ cell, except in the case of the erythrocytic series (the com- 
mittee on terminology has proposed a ‘‘pro’’ cell here also, but this has not been 
widely accepted). 

The erythrocytic series is the subject of great controversy since one school 
of thought is undoubtedly correct as far as the available evidence is concerned, 












BLOOD DYSCRASIAS 619 


but the opposition school of Sabin and Doan has had more clinical influence 
and has had the most influence on terminology among physicians. Referring 
to Fig. 1 you will note three schemes of maturation for the erythroid series. 
To simplify the problem, Downey and Oliver Jones (and most hematologists) 
believe that two kinds of maturation are open to erythroid cells: (1) normal 
maturation which is, therefore, indicated by use of the term ‘‘normo’’ in nam- 
ing the cells; (2) abnormal maturation, which is seen only in pernicious anemia 
or related disease where the cells are larger than normal and, therefore, the 
term ‘‘megalo’’ is used throughout the classification. Therefore, two series of 
maturation terms are necessary. However, Sabin and her school have pop- 
ularized the idea that the megaloblast occurs not only in pernicious anemia, but 
also that it is present in every bone marrow, although in very small numbers 
normally. Thus, only one maturation sequence is considered by Sabin. In 
pernicious anemia the megaloblasts simply undergo marked hyperplasia, accord- 
ing to Sabin. 


I. Red Cell Disorders 


The most common blood dyserasia is hypochromie microcytic anemia due to 
iron deficiency. In most cases this means blood loss. The hemoglobin is reduced 
proportionately more than the red cell count, and the erythrocytes are small 
with pale centers (achromia) on the stained blood smear. Oral lesions are 
exceedingly common. The patient complains of sore tongue and mouth, some- 
times pain or ‘‘spasm’’ in the throat and painful swallowing (dysphagia or 
Plummer-Vinson syndrome). He often has pain and a burning sensation be- 
hind the larynx and ‘‘food sticks in the throat.’’ Waldenstrém ealled this 
‘‘sideropenie dysphagia’’ because sideropenia or low plasma iron content was 
always present, even though the anemia was still mild or absent. This syn- 
drome constitutes the most common disease of the esophagus in Sweden where 
it is twice as common as carcinoma of the esophagus. X-ray of the esophagus, 
using the barium meal, shows a transverse ‘‘membrane’’ beneath the ericoid 
cartilage, but above the crossing of the aorta. Examination of the patient 
reveals pale mucous membranes and the papillae of the tongue are somewhat 
atrophied (in 39 per cent of cases according to Wintrobe). This atrophy is 
never so striking, however, as it is in pernicious anemia in which it is such a 
prominent feature. There may be irregular blotches or dusky red spots on 
the dorsum of the tongue due to denudation of the papillae. Cheilitis or 
‘‘eezema’’ of the lips is often present. 

Pernicious anemia, also known as ‘‘ Addison’s’’ or ‘‘Biermer’s’’ anemia, 
is not a very common type of blood dyserasia; however, it has received a great 
deal of publicity, probably because of the dramatic contrast to the hypochromie 
anemia just discussed, which is such a common disorder, and in which liver 
extract or its equivalents are of no benefit whatsoever in treatment. Oral lesions 
of pernicious anemia are exceedingly constant and common. Fifty per cent 
if the patients complain of a very sore tongue and/or difficulty in swallowing. 
Certain eases also have a loss of taste. Examination of the mouth reveals a 
narkedly smooth and glazed tongue over the anterior half the papillae of which 
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are atrophied; it has a ‘‘beefy red’’ color. This kind of tongue represents 
glossitis. The entire dorsum of the tongue may be involved or there may be 
patches of atrophy with blotchy redness as was present in the previous iron 
deficiency type and, rarely, there are shallow, white ulcers like aphthous stoma- 
titis. The entire mouth and throat may be involved in this process. The edge 
of the tongue is often particularly smooth and sore with small vesicles present. 

There are other disorders not especially common that resemble pernicious 
anemia because of the large red cells present in the blood and the megaloblastic 
bone marrow. Like pernicious anemia we designate these other anemias as 
macrocytic; three of these, namely, sprue (tropical and nontropical), idiopathic 
steatorrhea, and celiac disease, are closely related in that they are all nutritional 
macrocytic anemias, probably due to defective absorption of factors from the 
small intestine, and these three may be variants of one another. In sprue one 
sees glossitis and esophagitis as prominently as in pernicious anemia. In idio- 
pathic steatorrhea, also called nontropical sprue, only occasionally does one 
see glossitis and esophagitis, while in celiac disease, the third variant which 
ordinarily occurs in children, one rarely sees oral signs although steatorrhea is 
present. 

Other macrocytic anemias that are likewise nutritional, and which may 
show glossitis and dysphagia, are: (a) tropical type (of Lucy Wills); (b) 
pellagra (however, anemia is more often hypochromie microcytie here); (¢) 
pernicious anemia of pregnancy; (d) intestinal strictures and anastomoses of 
intestinal loops due to previous peritonitis or surgical procedures; (e) fish 
tapeworm (Diphyllobothrium latum) infestation. The fish tapeworm anemia 
may be cured with liver extract or B,., while the other types mentioned in this 
group are treated with folie acid orally just as well. 

Hypothyroidism may cause a macrocytic anemia with oral lesions, but this 
is rather rare since the anemia in hypothyroidism is usually normocytie or hypo- 
chromic. 

An anemia which is practically always normocytie normochromic, and 
which gives oral lesions quite commonly, is aplastic anemia; this also may be 
designated as a refractory anemia, the cause of which is unknown. Aplastic 
anemia is often designated as primary or idiopathic when the cause cannot be 
discovered and as secondary when the cause has been fortunately discovered and 
is often due to some chemical or toxie agent. The oral lesions in this disease 
occur rather late when the case is often terminal and near death. Gross bleed- 
ing about the teeth and gums, with purpura and ulcerations of the mouth and 
pharynx, is very severe. 

Absolute polycythemia, whether due to erythremia or erythrocytosis, regu- 
larly produces a deep raspberry or purple color of the oral mucous membranes. 
Bleeding gums and nosebleed are also commonly produced in this disorder. 


II. Disorders of the White Cells and Lymph Tissues Associated With 
Manifestations in the Oral Cavity 


At the outset of this presentation it would be wise to review the terminology 
of peripheral blood cells and the origin and maturation of these cells, par- 
ticularly the leukocytes, in order to understand better the clinieal conditions 









BLOOD DYSCRASIAS 621 


which we will present. A very important, but fortunately not too common dis- 
order that regularly gives oral lesions is agranulocytosis. The term agranulo- 
eytosis is confusing but is in world-wide use to deseribe this particular clinical 
entity. In this disease we find a marked granulocytopenia in the peripheral 
blood. The total white count is often below 2,000 per cubic millimeter, and is 
composed almost entirely of lymphocytes, the segmented forms disappearing 
almost completely. The great majority of patients have been adults usually 
past middle age, the ratio of women to men being 2 or 3 to 1. It can, however, 
be seen at any age. 

The disease is marked by a sudden onset of chills, fever, prostration, and 
severe sort throat. Gangrenous ulcerations of the gums, tonsils, soft palate, lips, 
pharynx, and buceal mucous membranes are present. These oral lesions have 
a dirty yellow, gray or green-black membrane covering the ulcer, but the sur- 
rounding tissue may show no inflammatory reaction. The lymph glands drain- 
ing these areas are enlarged and palpable occasionally, but there is no general- 
ized lymphadenopathy. The cellular elements of the blood other than the 
granulocytes remain unaffected. The bone marrow in these cases shows a 
hypoplasia of the myeloid tissue, but sometimes a normal myeloid series in 
which there is a maturation arrest at the myelocyte level. The cause of this 
disorder is usually some drug or chemical which has been ingested by the 
patient. In years past this drug has most often been amidopyrine, also known 
as Pyramidon. However, other drugs which have been incriminated are dini- 
trophenol, the sulfonamide compounds, the barbiturates, and the thiouracils. 
If the offending drug is not promptly withdrawn the patient will die, usually 
within two to three days. Supportive treatment with transfusion of whole 
blood, and the administration of antibiotics to prevent infection are of help 
in hastening recovery. 

Leukemia is a fatal disease of the white blood cells of unknown etiology; 
hy many it is considered to be neoplastic. It is characterized by an extensive 
and abnormal proliferation of the leukocytes and their precursors, with cellular 
infiltration into the spleen, liver, lymph nodes, and bone marrow. Any of the 
white blood cells previously described may be affected and appear in the 
peripheral blood in inereased numbers. However, it should be remembered 
that one-third of all patients with leukemia have a total white count below 
10,000. Patients with a normal, or lower than normal leukocyte count, are 
designated as subleukemic or aleukemic. In these patients one frequently finds 
abnormal leukocytes in the blood, although they may be of normal or decreased 
number. Therefore, the morphology of the cell is more important than the 
numbers. As indieated previously, the bone marrow ordinarily does not allow 
myeloid cells younger than the segmented form to appear in the peripheral 
blood except that the band cell may ordinarily eseape into the blood to compose 
} to 5 per cent of the leukocytes. Therefore, if one sees cells in the blood 
vounger than the mature form, a leukemia would have to be ruled out. The 
finding of numerous blast cells in the peripheral blood of whatever specific 

ind is positive evidence of leukemia; however, in cases in which these are 
earee, or the white count is very low so that abnormal cells are hard to find, 
me makes the diagnosis by biopsy of the bone marrow or lymph glands. Re- 
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ferring to the outline for the origin of blood cells (Fig. 1) one sees that we 
ean have a granulocytic (myeloid) leukemia, which, if acute, would be termed 
myeloblastic or acute myelogenous leukemia; we could also have a lymphoblastic 
or acute lymphogenous leukemia, and if chronic we would have a lymphocytie 
leukemia. Chronic granulocytic leukemia is referred to as myelocytic leukemia. 
We could also have monoblastic (acute monocytic) leukemia, or, rarely, chronic 
monocytic. Plasma cell leukemia is both acute and chronic and theoretically 
possible, but most of this type terminate as multiple myeloma, which will be 
discussed later. 

The symptomatology of the leukemias is best divided into acute and 
chronic types since all of the acute leukemias have more or less the same 
symptomatology, regardless of the specific morphology. Likewise, in the chronie 
types symptoms are more or less common to all types, although minor varia- 
tions in symptoms do occur and are associated with particular morphologic 
types. Any type of leukemia can be observed at any age. The disease occurs 
more often during the first five years of life than at any other age period, and 
90 per cent of these are acute. Up to the age of 20 the great majority of cases 
are still acute, but from age 20 until 50 chronic myelocytic leukemia has the 
highest incidence, whereas after 50 years of age chronic lymphocytic leukemia 
is most frequent. The acute cases have a variable prognosis, but most patients 
live about six to twelve weeks; the patients with chronie leukemia, regardless 
of treatment, live three to five vears. 

The onset of chronic leukemia is usually quite insidious so that the dis- 
covery of the presence of the disease is usually made accidentally; however, 
there is some fever and increased metabolic rate, and as the disease progresses 
some anemia gradually develops. There are naturally occurring remissions of 
the disease in which the patient improves markedly and loses most of his 
symptoms, and these are followed sooner or later by relapses. When a chronic 
leukemia is in relapse it often has many of the characteristics of acute leukemia 
for a short period. Of course, terminally all chronic leukemias succumb during 
a relapse which very much resembles the acute type. If the disease is myelo- 
cytic, the spleen is often greatly enlarged and there may be mild enlargement 
of the lymph glands. Later in the course of this disease there is enlargement 
of the liver. If the disease is, however, lymphocytic, enlargement of the spleen 
is not so prominent, but there is generalized lymphadenopathy from the outset. 
As far as oral lesions are concerned, they are uncommon in the chronic types 
with the following exceptions: (a) during relapse, or a terminal state, lesions 
appear like those in the acute type; (b) in Mikuliez’s syndrome, which is often 
due to chronic lymphocytic leukemia, there is enlargement of the salivary and 
lacrymal glands with dry mouth and throat; (¢) chronic lymphocytic leukemia 
may begin with marked enlargement of the palatine tonsils with involvement 
of the lymph tissue on the back of the tongue; (d) in any type of chronic 
leukemia in relapse there is often unusual bleeding after tooth extraction. 
Chronic monocytic leukemia was not mentioned here since it probably composes 
only about 11 per cent of all monocytic leukemias, or only 2.3 per cent of all 


types of leukemias. 
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The symptoms of the acute leukemias are quite marked and dramatic in 
contrast to the chronic type. The onset is usually sudden with high fever and 
prostration and many hemorrhagic phenomena. In the acute type enlargement 
of the lymph glands, the spleen, and liver is not prominent, these organs being 
hardly palpable in the average case. The oral lesions, however, are extremely 
common. There is pallor of the mucous membranes because of the anemia, and 
abnormal bleeding with oozing around the gums is a common complaint. After 
extraction of teeth there are profuse bleeding and poor healing. Purpura in 
the mucous membranes of the mouth is frequently seen, and there is gingival 
swelling with necrotic lesions in both mouth and throat. The gums become 
so thick and hypertrophic in many cases that the teeth are obscured as in 
scurvy. These lesions are seen especially in the acute monocytic type. Necrotic 
lesions and severe bleeding are especially frequent in stem cell leukemias, all 


of which are acute, of course. 
Now let us consider the malignant lymphomas which we have outlined in 
Table I. Twelve per cent of malignant diseases of the tonsils belong in this 


TABLE I. MALIGNANT LYMPHOMAS 





I. Lymphosarcoma 
A. Reticulum cell (large cell) 
1. Stem cell lymphoma 

2. Clasmatocytic (monocytic) lymphoma 
B. Small cell type 
1. Lymphoblastic lymphoma 
2. Lymphocytic lymphoma 
C. Giant follicular lymphoma 
. Hodgkin’s Disease 
A. Hodgkin’s paragranuloma 
B. Hodgkin’s granuloma or lymphoma 
C. Hodgkin’s sarcoma. 








group. The tonsil tumor is often unilateral and displaces the uvula and soft 
palate to the other side. The lymph tissue of the nasopharynx also may be 
involved and the patient complains of a persistent sore throat with pain in 
the mouth and throat and dysphagia. However, ulceration and bleeding in 
the oral cavity are quite rare. This oral pathology is practically never due to 
Hodgkin's disease itself, but only involves the lymphosarcoma group. It should 
be pointed out, however, that the lesions of the malignant lymphoma are by 
no means constant. The original biopsy may show a simple, but rather imma- 
ture type of cell such as the stem cell type of reticulum eell sarcoma. But 
the patient may eventually suecumb to Hodgkin’s disease. Likewise we have 
seen patients with giant follicular lymphoma (which, incidentally, has the best 
prognosis in this group) finally sueeumb to one of the reticulum cell sarcomas. 
\lso, we have seen patients with Hodgkin’s disease who have died from one 
the more immature and more malignant types. Generally speaking, the 
eticulum cell lymphosarcomas exhibit more immaturity of the cells and are, 
herefore, more malignant; however, they are often quite responsive to therapy, 
hut tend to reeur rapidly. This applies also to the lymphoblastic type of 
ymphosarcoma. : 
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One-third of the patients with the so-called small cell type that is lympho- 
blastic and lymphocytic lymphoma show a leukemic blood picture at some 
time during the course of the disease. This is not true of the remainder of 
the group where the blood picture is very inconstant, although it is true that 
in Hodgkin’s disease one sometimes sees a leukocytosis with a neutrophilia at 
the onset, and perhaps eosinophilia and increase in monocytes. But these 
findings are by no means constant and have no specific diagnostic significance. 
‘Besides the oral lesions deseribed, the group as a whole is characterized by 
an insidious onset with lymph gland enlargement that is sometimes generalized, 
but is often regional and localized. The glands are soft and rubbery and 
nontender; there is no inflammatory reaction in the skin above the glands. 
These patients often have a low-grade unexplained fever; this fever is often 
characterized by its periodicity and is known as Pel-Ebstein fever. Hodgkin’s 
disease affects a younger age group than the other lymphomas, two-thirds of 
the cases occurring before 40 and 22 per cent before the age of 20 years. This 
applies to Hodgkin’s paragranuloma or Hodgkin’s granuloma, the usual type 
of the disease. The rare Hodgkin’s sarcoma, which is very malignant, is for- 
tunately a disease of middle to old age. The other types of lymphoma for- 
tunately do not occur very commonly in youth. Men are more comonly affected 
than women, 3 or 2 to 1. Of deaths attributable to cancer, 6.4 per cent may 
be charged to the lymphoma group. If one includes leukemias with this group. 
about 11 per cent of cancer deaths are thus accounted for. 

A very rare disease, which, however, should be mentioned because it be- 
longs in this group under discussion, is multiple myeloma. It occurs usually 
in individuals 40 years of age or older and is characterized by multiple tumor 
involvement of those bones containing red marrow. This gives a punched-out 
appearance on x-ray examination. The portions of the skeleton ordinarily con- 
taining red marrow in the adult are the ribs, sternum, spine, clavicles, skull, 
and the extremities about the shoulder and pelvic girdle. The symptoms are 
characterized by pain associated with pathologic fractures, particularly of 
the spine, which cause neurologic symptoms. Anemia is also quite prominent 
and a peculiar protein appears in the blood; an abnormal protein called Bence- 
Jones protein, also occurs in the urine in some of these cases. However, oral 
lesions are uncommon here, although bleeding from the gums and lips with 
petechiae of the mucous membranes of the mouth may occur. 


III. Hemorrhagic Disorders as Seen in the Oral Cavity 


The hemorrhagic disorders are very important to the dentist, since he 
must often decide whether the patient is a real bleeder and, if so, how this 
bleeding is to be controlled in case of necessary dental surgery. At the outset 
some definition of terms should be considered, especially those having to do 
with bleeding into the tissues. Petechiae (singular petechia) are small, crimson, 
purple or livid spots, of pin-point to pinhead size, occurring in the skin, 
mucous and serous membranes, caused by extravasation of blood. Purpura 
refers simply to the diseases in which petechiae are prominent. Ecchymoses 
(singular ecchymosis) differ from petechiae only in size; they are the bruises 
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we see every day from various forms of trauma, These terms are important 
in that the size of the hemorrhage into the skin or mucous membrane varies in 
different diseases. 

It is important to note if there is generalized oozing about the gum line 
or from the mouth generally, with no evidence of petechiae; or perhaps there 
is only oozing or uncontrollable hemorrhage from a tooth socket after extrac- 
tion or other trauma. It is wise to listen to a patient’s story regarding pre- 
vious episodes of bleeding. Does he call himself a ‘‘bleeder’’ because of a 
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Fig. 2.—Mechanism of the coagulation of blood according to Quick. (From Stefanini, M.: 
Blood 6: 84, 1951.) 


hemorrhage after tonsillectomy and/or adenoidectomy where severe bleeding is 
common and is often due to failure to ligate an exposed vessel? Or has he had 
episodes of bleeding previous to, or after, the tonsillectomy? Does he have 
spontaneous nosebleeds, or bleeding from the bowel as indicated by tarry stools; 
or jaundice indicative of hemolysis of blood, or the presence of liver disease; 
or bleeding from the urinary bladder; or has purpura ever been present? One 
should always ask about the familial character of the bleeding and the nature 
of the bleeding in other members of the family tree, if this be known. Thus, 
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hemophilia (which is rare in this country) oceurs only in men and the bleeding 
is severe. If the site of bleeding is external (where it can be seen) in the 
hemophiliac, it is eechymotie in nature, and not petechial. If the hemophiliac 
has been lucky and intelligent enough to reach adult life he usually has many 
joint deformities from bleeding into the joint spaces. In the hemophiliae choice 
of anesthetic is important, general anesthesia being preferred since infiltration 
of Novocaine into the tissues is undesirable. 

At the outset we should have in mind some outline of blood coagulation. 
In Fig. 2 we have presented a somewhat simplified and condensed outline in 
which all of the essential factors pertinent to this discussion are listed. This 
is Quick’s theory and is subject to much controversy, but is at present quite 
acceptable for clinical use. Exceedingly common in the hemorrhagic disorders 
are those due to platelet deficiencies of one kind or another. Platelet deficiency 
invariably produces purpura and any tissue of the body may be involved, al- 
though the skin and mucous membranes are the sites of predilection. First, 
we may speak of thrombocytopenic purpura in which the platelet count is 
markedly reduced; the commonest type of thrombocytopenic purpura is the 
idiopathic or primary type also known as Werlhof’s disease, and which is 
thought by some to be due to overactivity of the spleen with sequestration and 
abnormal destruction of platelets in that organ; but also associated with the 
formation of abnormal platelets, since the parent of the platelet, the mega- 
karyocyte of the marrow, is actually increased in numbers and abnormal in 
morphology. Bone marrow aspiration biopsy is essential for the accurate diag- 
nosis of this disease. Two-thirds of the cases occur in young people under 
21 years of age and only 10 per cent oceur after the age of 40. Females pre- 
dominate 4 to 3. There is often a family history of bleeding here but it is not 
sex-linked. The petechiae which appear in the skin or mucous membranes are 
all similar in morphology. This is in contrast to the allergic or anaphylactoid 
types of thrombocytopenic purpura to be discussed later in which the mucous 
membrane and skin lesions are pleomorphic in character and come out in crops. 
Also in the allergic type there are inflammatory reactions and some redness about 
the lesions, and these are completely absent here. Urticaria likewise does not 
occur in idiopathic thrombocytopenie purpura. 

Bleeding gums and petechiae of the oral mucous membranes occur in prac- 
tically all cases. Sometimes when the case is very severe and may be terminal, 
large ecchymoses develop in the mouth that progress to large, dark purple sub- 
mucosal hematomas that protrude into the mouth and appear like a dark purple 
fungating tumor. These often oceur on the lips. If the patient goes into a 
remission or responds to treatment, it is amazing to see how these tumorlike 
masses completely disappear. After tooth extraction there is always severe 
hemorrhage since the patient’s bleeding time is invariably prolonged. 

The blood picture shows thrombocytopenia with variation in the size, shape, 
and staining of the platelets; there is a prolonged finger bleeding time, fre- 
quently over a half hour, but the venous coagulation time is entirely normal, 
although the clot reaction may be delayed and of poor quality. There is marked 
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evidence of capillary fragility in this disease such as can be demonstrated by 
applying a blood pressure cuff to the arm. 

The spleen is enlarged in 30 per cent of these cases, but whether or not 
it is enlarged it is hyperactive and splenectomy yields excellent results. 

Thrombocytopeniec purpura of known cause must be differentiated from the 
idiopathic variety. Thus numerous chemical, vegetable, animal, and physical 
agents can cause thrombocytopenia. Likewise, various blood disorders may 
cause thrombocytopenia with bleeding, such as the acute leukemias or a relapse 
of a chronic leukemia; aplastic anemia frequently shows a bleeding tendency 
terminally; disease of the liver, such as chronic hepatitis which has progressed 
to cirrhosis, is often associated with thrombopenia and bleeding tendency. 
Various common infections and bacteremias are, of course, productive of pur- 
pura with or without thrombocytopenia. 

Purpura may also be nonthrombocytopenic, the bleeding tendency in these 
eases being due to inereased vascular fragility or actual endothelial damage. 
The most common, as indicated above, are the allergic (anaphylactoid) group 
and in which erythema, urticaria, and effusions of serum into the skin and 
mucous membranes and about the joints may take place. The joint involvement 
here often resembles rheumatic fever and, if abdominal cramps occur along with 
the joint pains, it is called Henoch’s-Schénlein’s purpura. There is no actual 
bleeding into the joint spaces though, such as oceurs in hemophilia, and no 
permanent joint damage results. The oral lesions in this group of diseases are 
uneommon, but when they do oceur they resemble those of the skin, being 
pleomorphie with edema and erythema and some bleeding from the mucous 
membrane. 

Nonthromboecytopeniec purpuras may also be ‘‘symptomatic’’; thus, they 
may be the result of vitamin C deficiency such as oceurs in seurvy where thick 
overhanging gums and oozing of blood from the mouth are common, or the 
symptomatie type may occur as a result of any infection or chronic disease 
or intoxication with a chemical or animal agent. Here, again, the oral lesions 
are uncommon, but when they do occur only a small single lesion is usually 
present in the mouth and it is unimportant as a site of bleeding. 

A not uneommon type of hemorrhagic disease, which is nonthrombocyto- 
penie and in which no blood abnormality is found except for the prolonged 
bleeding time, is hereditary hemorrhagic diathesis, also known as constitutional 
thrombopathy, or hereditary pseudohemophilia. Purpura is unusual, but bleed- 
ing from the nose and mucous membranes of the oral cavity is exceedingly 
common. It is a familial disorder which is transmitted to either sex. It may 
be due to the fact that although the platelets appear in normal numbers and 
normal in morphology, they still do not produce normal thromboplastinogenase, 
or they may be so resistant to breakdown that normal amounts of thrombo- 
plastinogenase are not produced. 

Hemophilia is a dramatic, but fortunately rare disorder. It is a constitu- 
tional anomaly of the blood coagulation which depends on the hereditary trans- 
mission of a sex-linked, recessive Mendelian trait, and is characterized by a 
lifelong tendeney to prolonged hemorrhage and markedly delayed venous coag- 
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ulation time in affected male patients. This disease is never seen in female 
patients. It is thought to be due to a lack of thromboplastinogen in the plasma; 
this factor is also known as Cohn’s Globulin Fraction I. This disease mani- 
fests itself during childhood, although it is unusual in infancy. There is no 
purpura in this disorder, but with trauma to any tissue a slow hemorrhagic 
oozing follows. The bleeding time is normal, but the venous coagulation time 
is markedly prolonged. However, when coagulation does occur clot retraction 
is excellent and of good quality. Therefore, if one can get a clot to begin its 
formation, we can usually control the bleeding. Hemarthrosis, or hemorrhage 
into the joint space, is an exceedingly common complication of this disease and 
results in panarthritis and destruction of the joint. If the individual is for- 
tunate and intelligent enough to live long enough, his joints are often worse 
than in those of a patient suffering from rheumatoid arthritis. Ordinary veni- 
puncture is without danger in making the diagnosis, but bone marrow aspiration 
biopsy is, of course, contraindicated. Except for the delayed venous coagula- 
tion, the blood elements appear normal. The oral lesions are due entirely to 
trauma and there occurs bleeding from the gums, lips, the buccal mucous mem- 
branes, and tongue; no petechiae are present. After tooth extraction, bleeding 
is profuse and prolonged and there is spontaneous severe bleeding after shedding 
of the deciduous teeth. 

Something should be said about controlling the hemorrhage in these cases. 
In the case of hemophilia one can give an intravenous injection of hemophilic 
globulin preoperatively, or a transfusion of fresh blood. This often controls 
the bleeding for several weeks. However, where the site of hemorrhage can 
be reached the application of any substance that is nontoxie and will precipitate 
fibrin from fibrinogen is indicated. Therefore, the use of topical thrombin, 
which is usually obtained from rabbit or bovine plasma, is indicated. Gelfoam® 
or Oxycel® soaked in freshly prepared thrombin, which is commercially avail- 
able, and packed into a tooth socket is very efficacious in laying down a firm, 
fibrin clot. There is no substitute for these substances. Of course, these clot- 
ting factors are never to be injected as, by their introduction into the blood 
stream, they can produce extensive coagulation with thrombosis, embolism, and 
death. Needless to say, a good clean wound, devoid of necrotic tissue, is 
essential to good healing. 

Another disorder in which petechiae are characteristically absent, but in 
which bleeding gums, epistaxis, and continuous bleeding after trauma may 
oceur, is prothrombin deficiency. This may be due to vitamin K deficiency 
such as occurs in biliary disease, or due to the administration of Dieumarol 
which is given to the patient by many physicians for episodes of thrombophle- 
bitis or coronary thrombosis. Severe liver damage can produce prothrombin 
deficiency in spite of adequate amounts of vitamin K. Hemorrhagic disease 
of the newborn or melena neonatorum is caused by an abnormally low level of 
prothrombin in newborn infants, who ordinarily have a low prothrombin level 
anyway. Even normal infants are born with a relatively low prothrombin 
level and this gradually increases during the first few weeks of life. Idiopathic 
hypoprothrombinemia is a very rare disorder, the cause of which is unknown 
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and which cannot be corrected by any method of treatment. Temporary re- 
lief is afforded in this latter disease by blood transfusion. It is thought that 
the prothrombin exists here in an inactive state. Salicylate intoxication may 
occasionally cause a temporary low level of prothrombin. Administration of 
vitamin K and blood transfusion may be necessary to control the bleeding. 
Cattle contract this disorder by eating spoiled sweet clover which destroys their 
prothrombin. The substance in spoiled sweet clover which causes a depletion 
of the prothrombin is a dicumarol and this is utilized therapeutically. 

One disorder remains to be discussed since it is so productive of oral 
lesions which might bleed, but this disorder is actually no blood dyserasia, but 
rather a disorder of the blood vessels. This is hereditary hemorrhagic telan- 
giectasia. Here small purplish knots of abnormally dilated capillaries and 
venules raised above the surface of the skin or mucous membrane occur any- 
where about the face and oral cavity. They bleed from trauma or after some 
vasomotor disturbance, and occasionally spontaneously; they are pin point to 
pea-sized. By pressing the lesion firmly with a glass slide it is observed to 
fade and the capillary loops can be seen with a magnifying glass. These lesions 
ean be destroyed surgically, or with the cautery. Sometimes they occur exten- 
sively over the skin and mucous membranes, causing internal bleeding, and 
they have been known to occur in the lung where they produce an arteriovenous 
fistula with polyeythemia. This vascular abnormality is transmitted as a simple 
dominant by both sexes which are equally affeeted. Although found in child- 
hood, they inerease in number as age advances and bleeding may not commence 
until adult life. The findings in the peripheral blood are all normal and the 
capillary fragility test is normal. 

A word should be said here about the practical role of calcium in con- 
trolling blood coagulation. A blood level of calcium, which would be insuf- 
ficient to produce coagulation, is incompatible with life; therefore, the admin- 
istration of calcium salts to a ‘‘bleeder’’ is absolutely useless. I have never seen 
a hemorrhagie patient who has been helped with calcium, although I know it is 
viven almost routinely before tonsillectomy. 

The ‘‘labile factor’? mentioned in the outline was thought to be a part of 
the prothrombin complex. It is that coagulation factor which rapidly dimin- 
ishes in stored blood and is more popularly known as the plasma-AC globulin 
factor. When deficient it is the cause of a somewhat rare bleeding disorder 
that resembles hemophilia in all respects. It is sometimes known as pseudo- 
hemophilia. The lack of this particular factor has been demonstrated in pa- 
tients, but the tests necessary for its demonstration are impractical for the 
‘linieal laboratory. The transfusion of small amounts of fresh blood or fresh 
plasma will aid in the control of bleeding in these eases. This can be adminis- 
tered preoperatively. 

A eongenital lack or congenital decrease in the fibrinogen level of the 
ilasma is known to physicians. These patients have large severe hemorrhages, 
echymotie in character, and their life expectaney is quite short. Fortunately 


t is an extremely rare disorder. 
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IDIOPATHIC THROMBOCYTOPENIC PURPURA 
Report of a Case 
NorMAN A, SEGAL, D.D.S., Syracuse, N. Y. 


HE oral manifestations of many of the blood dyserasias, including the 

leukemias, may be the first symptoms or signs of the disease. Consequently 
the dentist should be acquainted with these manifestations as he may be called 
upon by the patient to see and evaluate these findings. This article deals with 
the disease entity known as idiopathic thrombocytopenic purpura and its im- 
portance to the dentist. 

Idiopathic thrombocytopenic purpura is a disease of unknown etiology 
characterized by a defect of the capillaries and a marked decrease in the num- 
ber of circulating platelets. The disease, described by Werlhof in 1776, is 
also known as Werlhof’s disease or purpura.” ? 


Etiology 

There are three principal points of view regarding the etiology. Wise- 
man, Doan, and Wilson* believe that the disease is caused by excessive de- 
struction of cireulating blood platelets by the spleen as well as by diminished 
formation of platelets in the bone marrow. Dameshek and Miller* submit evi- 
dence to the effect that the thrombocytopenia is caused by an inhibition of the 
delivery of the formed platelets to the circulating blood rather than by a dis- 
turbance in the formation of the platelets and that this suppression is probably 
due to the elaboration of a splenic factor. Elliot and Whipple® and Tidy® 
contend that thrombocytopenic purpura is the result of an abnormality of the 
capillaries and that the thrombopenia is due to the increased need for platelets 
in order to close the capillary defect. In order to understand these theories 
better, a brief review of the mechanism of blood coagulation is presented. 

Prothrombin, in the presence of ionized calcium, accelerator globulins, 
and thromboplastic substances, forms thrombin. Thrombin, acting on the 
fibrinogen in the plasma, yields fibrin. These thromboplastic substances are 
lipoproteins which are found in most of the body tissue,’ and particularly in 
the lungs, brain, heart, muscles, blood vessel walls, and in the circulating blood 
platelets. The platelets do not act until thrombin is formed. It is the local 
aetion of thrombin that leads to the disintegration of the platelets, resulting 
in the liberation of the thromboplastic substances contained therein. In this 
condition it is not the platelets which are responsible for the initial formation 
of fibrin but the thromboplastie substances in the tissue juices. The platelets 
are responsible for the continuation of thrombin formation and hence the ra- 
pidity and completion of clot formation.*® 
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The view of Wiseman, Doan, and Wilson is well substantiated by Custer® 
who holds that thrombocytopenia is caused by a diminished production of 
thrombocytes (platelets) from the megakaryocytes in the bone marrow, even 
though the number of megakaryocytes is decreased, normal, or increased. The 
histopathologie picture reveals scanty or no granules in the eytoplasm of many 
megakaryocytes. This viewpoint was first propounded by Frank’? in 1915. 
The view taken by Dameshek and Miller concerning the elaboration of a 
splenic factor is disputed by Jones, Tocantins, and Smith," since this view 
presumes the presence of a splenic hormone. It has been conclusively shown 
that the formation of platelets is definitely suppressed rather than that the 
number produced is normal and their delivery into the circulating blood is 
inhibited. Elliot and Whipple raise the question of capillary fragility as a 
possible etiologic factor. Regarding the cause of capillary fragility, it is not 
known whether capillary fragility is caused by a decrease in the number of 
circulating platelets or if the capillary fragility decreases the number of cir- 
culating platelets by utilizing them in capillary repair. In the experimental 
production of thrombocytopenic purpura employing laboratory animals, both 
a capillary-damaging factor (anti red blood cell serum) and a platelet-reduc- 
ing factor (agar serum) were used. It was found that these two substances 
must act together in order to produce thrombocytopenic purpura. Neither 
factor alone will produce this disease experimentally. These experiments fol- 
lowed the original work of Bedson’* and Roskam.** In both experiments it 
was found that purpura will be produced by the injection of an antiplatelet 
serum alone but that the removal of platelets from the circulation must be 
accompanied by a change in the vascular endothelium. However, Roskam 
found that injection of a solution of gelatin results in a marked decrease in 
the platelet count without purpuric manifestations. This presumes another 
factor which would initiate capillary changes, presumably the spleen. Kaznel- 
son'* concluded that the favorable results of splenectomy as a therapeutic 
measure in idiopathic thrombopenie purpura suggested that the spleen exerted 
a thrombolytic effect analogous to the effect of the spleen in hemolytic anemia. 
Tidy also felt that the platelet level may reflect some other more fundamental 
disturbance in the body tissues on which blood coagulation depends and which 
is influenced by splenectomy. 

In summary then the following etiologic factors are believed to operate 
in idiopathic thrombocytopenic purpura: 

1. A decrease in the number of circulating platelets which may be due to: 
(a) decrease in formation, possibly by action of a splenic factor; (b) thrombo- 
lytie effect of the spleen; (¢c) large numbers of platelets needed to reinforce 
and plug the weak spots in capillaries in order to combat increased perme- 
ability. 

2. Increased capillary fragility, in essence, a change in the vascular endo- 
thelium which may be caused by either a splenic factor or by the decrease in 
the circulating platelets, 
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Pathogenesis 


The only recognizable hematologie abnormality is a marked reduction of 
the circulating platelets. There may be a marked variation, however, in the 
relationship between the platelet count and purpurie manifestations as evi- 
deneed by the fact that some patients with a platelet count of 100,000 or more 
per cubie millimeter of blood will show petechiae while others with a count 
of 10,000 per cubic millimeter may show no petechiae at all. This may be ex- 
plained on the basis of a defective capillary endothelial structure.’* No de- 
ficiencies of the soluble substances of the blood that are essential for coagula- 
tion ean be demonstrated. One of the pathognomonic features of this con- 
dition is the marked retardation or even lack of retraction of the blood clot. 
This is related to the paucity of platelets in the circulating blood. The failure 
of the clot to retract and ‘‘squeeze out’’ serum results in a lack of firmness of 
the clot and impairs its value as a mechanical plug. Stroebel, Campbell, and 
Hagedorn” seem to question the reliability of clot retraction time, since nor- 
mal clot retraction time was not an uncommon finding in patients in whom a 
diagnosis of idiopathic thrombocytopenic purpura was made. In addition, 
the degree of prolongation of the retraction of the clot could not be correlated 
directly with the reduction in the number of circulating platelets. The reduc- 
tion in the number of circulating platelets is probably relative to a previous 
abnormality of the eapillary endothelium. This abnormality is the cause of in- 
creased permeability and is spoken of as capillary fragility. It is believed that 
large numbers of platelets are required to reinforce and plug the ‘‘leaks”’ in 
the capillaries. This results in a decrease in the number of circulating plate- 
lets. 

Blood platelets originate from the megakaryocytes in the bone marrow. 
These are normally granular giant cells, the granules being most concentrated 
in the pseudopodial processes which eventually are seen to extend into the 
sinusoids of the marrow. These pseudopods become separated from the 
mother cell and enter the cireulation as thrombocytes (platelets). The my- 
elophthisis is, in all probability, secondary to the eapillary fragility factor. 
The reference to a ‘‘granulopenie syndrome’’ by Wiseman and Doan,” al- 
though characterized by a thrombopenia, is probably not idiopathie thrombo- 
cytopenie purpura. This condition is caused by the phagocytosis of thrombo- 
cytes by clasmatoeytes found in the spleen and referred to as splenic cytol- 
vsis. Kaznelson,'* however, supports this view insofar as his work bears 
ut the econeeption that there is an overactivity of the spleen resulting in the 
lestruction of excessive numbers of platelets. 

In a review of marrow studies Dameshek and Miller* found that marrow 
‘btained on puncture from normal persons contains megakaryocytes ranging 
rom 99 to 270 per million nucleated red blood cells with an average of 182.5. 

f these, 50 to 86 per cent (average 68.6 per cent) show thrombocyte produe- 
ion. In the same study on patients suffering from idiopathic thrombocyto- 
enie purpura there was a range of 366 to 743 megakaryocytes per million 
iueleated red blood eells, an average of 523.7. Of these, from 8 to 19 show 








634 NORMAN A. SEGAL 


thrombocyte production, an average of 14.0. This study is significant in bear- 
ing out the view of Custer who contends that the megakaryocytes may be in- 
creased over normal. Dameshek and Miller believe that this increase is due 
to an increased activity of the bone marrow as a result of repeated blood loss. 

It has been found that the severity of symptoms is not proportional to 
decrease in the platelet count as such, but to the functional quality of the 
megakaryocytes and the integrity of the capillaries.’ This raises the question 
whether the integrity of the capillaries is dependent on the functional quality 
of the megakaryocytes or on a splenic factor. 

Diagnosis 

An absolute diagnosis of idiopathic thrombocytopenic purpura must be 
made before treatment is instituted. Failure to do so may result in disastrous 
therapeutic effects. 

The essentials of diagnosis may be listed as follows: 


1. Spontaneous purpura with or without free bleeding from mucous mem- 
branes. 

2. Platelet count of less than 100,000 per cubie millimeter of blood (not 
essential). 

3. Prothrombin time within normal limits. 

4. Anemia and leukocytosis must not be out of proportion to the amount 
of bleeding. 

5. No pathologie cells in the blood or bone marrow. 

6. No recent history of ingestion of drugs or occurrence of those diseases 
known occasionally to produce thrombocytopenic purpura, such as leukopenic 
leukemia, aplastic anemia, neoplasms, pernicious anemia, and infectious mono- 
nucleosis. 

7. No appreciable enlargement of the spleen or lymph nodes. 

8. Normal clotting time; bleeding time usually prolonged but not infre- 
quently normal. 

9. Reticulocytosis, depending upon the blood loss. 

10. Positive tourniquet test (Rumpel-Leede phenomenon). 

11. Bone marrow findings within normal limits except in rapid and ex- 
cessive loss of blood. 

12. Prolonged clot retraction time. 

13. Positive moccasin snake venom test.** 


Incidence 
A review of the literature indicates that this disease is more common among 
female than among male patients. The relative incidence has been given as 
low as 4 to 3 and as high as 5 to 1. In one series of 40 cases,'* 64.5 per cent of 
the patients were less than 12 years old, 15 were from 12 to 24, and 6 were 
from 46 to 54 years old. There is no racial predisposition. The condition is 
often congenital but is not thought to be hereditary. 
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Symptomatology 


Minute recurrent capillary hemorrhages of the skin and mucous membranes 
oeeur, and they differ from telangiectases in that there is no blanching on pres- 
sure. Gingival hemorrhages and epistaxis are common. Menorrhagia may be 
the only symptom of clinical significance in the female patient. The skin may 
show scattered or numerous petechiae with occasional large ecchymotic areas. 
Slight trauma exaggerates these signs. Repeated occult loss of blood may lead 
to anemia. Excessive bleeding may be noted following extraction of teeth, ton- 
sillectomy, or other surgical procedures. There may be intracerebral or menin- 
geal capillary hemorrhage with possible transient anesthesia, paralysis, or mental 
aberration.’® 7° These conditions may become permanent as the result of 
searring following repeated hemorrhages. In 62 patients from the Johns Hop- 
kins and Union Memorial Hospitals in Baltimore, one-third of those studied 
had hemorrhages confined to the skin, one-third had hemorrhages in the nasal 
and oral mucous membranes, and one-third had bleeding from the gastroin- 
testinal or genitourinary tract. One patient had subdural hemorrhage and 
bleeding into the right auricle of the heart. 


Differential Diagnosis 


Idiopathic thrombocytopenic purpura must be differentiated from non- 
thrombocytopenic purpura as well as from the thrombopenic purpuras caused 
by allergy, drugs, and chemical and physical agents. This is determined by 
taking a complete history and by physical examination and bone marrow studies. 
Idiopathie thrombocytopenic purpura may be differentiated from aleukemic 
leukemia, aplastic anemia, pernicious anemia, neoplasms of bone marrow, and 
infectious mononucleosis by bone marrow studies. As previously stated, there 
are no changes in the bone marrow in thrombocytopenic purpura other than a 
possible megakaryoeytosis with agranularity of the cytoplasm. Hemophilia, 
severe hypoprothrombinemia, pseudohemophilia, Weil’s disease, hypertension, 
and hereditary hemorrhagic telangiectasis are all differentiated on the basis of 
the hematocrit reading and other laboratory diagnostic procedures. 


Treatment 


The treatment of idiopathic thrombocytopenic purpura is divided into two 
phases, medical and surgical. As stated before, an absolute diagnosis must be 
made before treatment is instituted. We can readily realize this since a very 
important part of the treatment of the purpura and thrombopenia of allergic 
etiology consists of elimination diets in part.” 

Medical treatment is in part empirical, in part experimental. One of the 
methods of treatment advocated by Rudisill*? is roentgen irradiation of the 
spleen. Jones, Tocantins, and Smith" have found that the irradiation of the 
spleen in idiopathic thrombocytopenic purpura has been ‘‘ineffective and dis- 
appointing.’’ Furthermore, the patient so treated may develop radiation sick- 
ness with vomiting which may cause increased intracranial pressure and pos- 
sibly induce subdural or intracerebral hemorrhage. Peck, Rosenthal, and Erf," 
in reporting 50 cases of idiopathic thrombocytopenic purpura, found that moc- 
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casin snake venom may be used as a prognostic measure, for its therapeutic 
effect and as a guide for splenectomy. As a prognostic measure they inject 
the venom intradermally. The formation of an ecchymotie area in one hour is 
regarded as a positive response. They state that the venom works well thera- 
peutically in acute cases but in chronic cases there is only a symptomatic im- 
provement with no hematologic change. 

Lowenberg and Ginsburg** reported that a patient suffering from severe 
idiopathic thrombocytopenic purpura was given an overdose of parathyroid 
extract by mistake, with resulting complete recovery of the patient. A second 
patient was refractory to treatment with moccasin snake venom, and it was 
therefore thought advisable to induce hyperealeemia by administration of para- 
thormone. This too resulted in prompt recovery of the patient. It should be 
added, however, that since vomiting may result from hyperealeemia, one should 
be cautious of the danger of inducing increased intracranial pressure. 

The transfusion of whole blood in acute cases has gained wide acceptance 
pre- and postoperatively as well as therapeutically. 

Splenectomy is the surgical treatment and was suggested by Kaznelson"™ 
in 1916. It was assumed at that time that the spleen exerted a thrombolytic 
effect analogous to the effect of the spleen in hemolytic anemia. The results 
were dramatic: a marked rise in the number of circulating platelets within 
two hours following splenectomy with early cessation of purpurie manifesta- 
tions. 


Report of a Case of Idiopathic Thromocytopenic Purpura 
A 13-year-old Negro girl presented herself at the dental clinic of Harlem Hospital on 
May 18, 1951, with the chief complaint, ‘‘My gums are bleeding.’’ On this date she was 
transferred to the Medical Service. 


Present Illness—Two days previously, while in school, she developed malaise and 
lassitude. She was sent home and told she had a sore throat. Bleeding of the gums began 
when her teeth were brushed that afternoon and has continued until admission to this 
hospital. 

Past History.—The patient stated that she bruised easily and had prolonged bleeding 
from minor cuts and scratches. She denied hematemesis or knowledge of having had tarry 
stools. Her childhood diseases included measles, pertussis, and chicken pox. She was 
subject to frequent colds. 

Menarche.—Menarche occurred at the age of 11, periods lasting four days and oc- 
curring every thirty days; there was occasional mild dysmenorrhea but no menorrhagia. 


Family History.—Family history was noncontributory. 

Physical Examination.—The patient was well developed and well nourished. Her tem- 
perature was 99.4° F., pulse rate, 100, respiratory rate, 22 per minute, and her blood pres- 
sure was 130/70. The sclerae were slightly injected; the pupils were equal and reacted 
to light and accommodation. The mouth was full of blood; submucosal hemorrhages and 
multiple petechiae could be seen on the lips, cheek, and soft palate. There was hemor- 
rhage from the gingivae in the upper and lower anterior regions, in the lower left and 
upper right molar regions, and a small hemorrhagic spot on the ventral surface of the 
tongue (Figs. 1 and 2). The neck was not tender or rigid and no lymph nodes were 
palpable. A small petechial hemorrhage was present over the right breast. The liver and 
spleen were not palpable. The genitalia were those of an adult woman. There was neither 
edema nor deformity of the extremities. The reflexes were sluggish to moderately active 
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Figs. 1 and 2.—Submucosal hemorrhages, free bleeding from the gingivae, and minute 


etechiae on the soft palate. 
Fig. 3.—Fading subconjunctival hemorrhages. 
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bilaterally. The diagnostic impression was deferred but the following conditions were to 
be ruled out in order of their importance: idiopathic thrombocytopenic purpura, leukemia, 
drug intoxication, and hypersplenism. 

Laboratory Findings.—Laboratory findings were as follows: Urinalysis, three plus 
albumin with numerous red blood cells; blood Kahn test, negative; plasma vitamin C level, 
4 mg. per 100 ml.; blood group O (universal donor), Rh-positive, hemoglobin, 48 (16.5 
Gm. = 100), red blood cell count, 2,000,000, 9 normoblasts per 100 nucleated blood cells, 
leukocyte count, 11,000, bleeding time, 18.5 minutes, clotting time, 4.5 minutes, platelet 
count not performed until May 21, 1952, after patient received 300 ml. of whole blood 
(count at that time 130,000); tourniquet test, positive; x-ray films of chest showed no 
abnormality of heart or lungs; bone marrow studies on May 26, 1951, were reported as 
normal. 

Hospital Course——On May 19, the patient developed pain in the left knee without 
history of trauma, and subconjunctival hemorrhage of the left eye. Bleeding from the 
mouth was conspicuous. There were inspiratory and expiratory wheezes with broncho- 
vesicular breath sounds. No dullness or rales were elicited. 

On May 20, the patient developed an extensive subconjunctival hemorrhage of the 
right eye (Fig. 3). The next day the patient’s condition seemed worse; the subconjunctival 
hemorrhages were more prominent and petechiae were noted on the upper extremities. These, 
however, may have been induced by application of blood pressure cuffs and rubber tourni- 
quets for the purpose of venipuncture. The patient felt very weak; an additional 250 ml. 
of whole blood was given, followed by 250 ml. each on May 22, 23, and 24, making a total 
of 1,000 ml. The patient stated that she was feeling considerably better. The hemoglobin 
on May 24 was 50 per cent. 

On May 28, the patient was much improved, had no complaints, and had been free 
of bleeding episodes for the previous four days. On June 6, the patient was discharged, 
to be followed in the hematology clinic of the Harlem Hospital. 

Summary.—A 13-year-old Negro girl was admitted to the hospital from the dental 
clinic, with multiple submucosal hemorrhages in the mouth and free bleeding from the 
gingivae. The diagnosis of idiopathic thrombocytopenic purpura was made by the clinical 
features as well as by laboratory diagnostic procedures. Treatment consisted of bed rest, 
high caloric and high vitamin diet, special emphasis being placed on vitamin K and as- 
corbie acid, and the transfusion of 1,000 ml. of whole blood. The recovery was uneventful. 
The patient was discharged to the hematology clinic of Harlem Hospital for follow-up 
and further study for possible later splenectomy. 


Summary 


A résumé is presented of idiopathic thrombocytopenic purpura. It is be- 
lieved that there is excessive destruction of platelets by the spleen; that a sub- 
stance is elaborated by the spleen which suppresses the formation of platelets 
from megakaryocytes in the bone marrow; that the existing capillary fragility 
requires more blood platelets to repair this defect. The diagnosis depends on 
decrease in the number of cireulating platelets, prolonged clot retraction time, 
normal bone marrow except for occasional megakaryocytosis with agranularity 
of the cytoplasm of the megakaryocytes, and absence of known causative 
factors. The symptoms are caused by increased capillary permeability with 
repeated subcutaneous or submucosal hemorrhages varying from petechiae 
to large ecchymotie areas. There may be severe menorrhagia or prolonged oc- 
cult loss of blood resulting in secondary anemia with concomitant bone marrow 
changes. The treatment is both medical and surgical. 








2. Denys, J.: 


14. Kaznelson, P.: 


aay 2 


be 


4. Davidson, Chas, H.: 


IDIOPATHIC THROMBOCYTOPENIC PURPURA 639 


References 


. Werlhof, P.'G.: Opera medica. Hannoverae imp. fratrum Helwingiorum, 1776, vol. 2. 
Etudes sur la coagulation du sang dans un cas de purpura avec diminution 
considerable des plaquettes, Cellule 3: 445, 1887. 

. Wiseman, B. K., Doan, C. A., and Wilson, 8, J.: The Present Status of Thrombocyto- 
penic Purpura, With Special Reference to Diagnosis and Treatment, J. A. M. A. 
115: 8-13, 1940. 
. Dameshek, Wm., and Miller, E. B.: Megakaryocytes in Idiopathic Thrombocytopenic 
Purpura; A Form of Hypersplenism, Blood 1: 27-51, 1946. 

. Elliot, R. H. E., Jr., and Whipple, Mary A.: Observation of the Interrelationship of 
Capillary, Plaetlet and Splenic Factors in Thrombocytopenie Purpura, J. Lab. & 
Clin. Med. 26: 489-498, 1940. 

3. Tidy, H. L.: Remarks on the Hemorrhagic Diathesis, Brit. M. J. 1: 583, 1928. 

. Erich, Wm. E.: Personal communication to author. 

3. Comroe, J. H.: Personal communication to author. 

. Custer, R. P.: An Atlas of the Blood and Bone Marrow, Philadelphia, 1949, W. B. 
Saunders Company, vol. 1, pp. 34, 160-161. 

. Frank, E.: Berl. klin. Wehnschr, 52: 454; 490, 1915. 

Jones, H. W., Tocantins, L. M., and Smith, R. M.: Ann. Int. Med. 11: 1311, 1938. 

2. Bedson, 8. P.: Blood Platelet Antiserum; Its Specificity and Role in the Experimental 
Production of Purpura, J. Path. & Bact. 25: 94-104, 1922. 

3. Roskam, J.: Globulins et temps saignement, Compt. rend. Soc. de biol. 1: 844, 1921. 
Verschwinden der hamorrhagischen Diathese bei einem Falle von 
‘‘essentieller Thrombopenie’’ (Frank) nach Milzenstirpation. Splenogene throm- 
bolytische Purpura, Wien. klin. Wehnschr, 29: 1451-1454, 1916. 

. Stroebel, Chas. F., Campbell, D. C., and Hagedorn, A. B.: The Problem of Essential 
Thrombocytopeniec Purpura, M. Clin. North America 33: 1027-1046, 1949. 

3. Wiseman, B. K., and Doan, C. A.: A Newly Recognized Granulopenic Syndrome Caused 
by Excessive Splenic Leukolysis and Treated by Splenectomy (Abst.), J. Clin. 
Investigation 18: 473, 1939. 

. Peck, 8. M., Rosenthal, N., and Erf, L. A.: Value of Prognostic Venom Reaction in 
Thrombocytopenic Purpura, J. A. M. A. 106: 1783, 1936. 
3. Wintrobe, M. M., Hanrahan, E. M., Jr., and Thomas, C. B.: 
With Special Reference to Course and Treatment, J. A. M. A. 109: 
1937, 
. Harrison, T. R.: Principles of Internal Medicine, Philadelphia, 1950, The Blakiston 
Company, vol. 1, pp. 1204-1206. 

. Cecil, R. L., and Loeb, R. F.: A Textbook of Medicine, Philadelphia, 1951, W. B. 
Saunders Company, vol. 8, pp. 984-987. 

. Madison, F. W.: The Role of Allergy in the Pathogenesis of Purpura and Thrombo- 
cytopenia, Blood 3: 1083-1089, 1948. 

2. Rudisill, H., Jr.: Suecessful Treatment of Essential Thrombopenia With Hemorrhage 
by Roentgen Rays, J. A. M. A. 107: 2119, 1936. 

3. Lowenberg, H., and Ginsburg, T. M.: Induced Hypercalcemia: Its Possible Thera- 
peutic Relation to Thrombocytopenic Purpura, J. A. M. A. 106: 1779, 1936. 

Rutin Used in the Oral Surgery of a Patient With Hereditary 


Hemorrhagic Telangiectasis, J. Oral Surg. 8: 12-15, 1950. 


Purpura Haemorrhagica 
1170-1176, 


614 East GENESEE ST. 





OBSERVATIONS ON THE CLINICAL USE OF TERRAMYCIN 
TROCHES 


Austin H. Kutscuer, B.A., D.D.S., NEAL W. CuiLton, B.Sc., D.D.S., M.P.H., 
AND JacK Bupowsky, B.A., D.D.S., New York, N. Y. 


HIS article reports the results of studies* of the effect of local oral terra- 
mycin medication on gingivitis, pericoronitis, recurrent aphthous stomati- 
tis, and on the salivary lactobacillus count. 


Study A. Gingivitis—Terramycin trochest (15 mg. terramyecin hydro- 
chloride per troche) were administered, four troches per day for from two to 
five days, to fifty patients with chronic gingivitis of varying severity (with or 
without periodontitis), who were otherwise normal. Fifty comparable cases 
were similarly treated with placebo terramycin troches. (The placebo troches 
were identical in every way with the medicated troches except for the sub- 
stitution of inert filler for the active ingredient, terramycin hydrochloride. ) 

Patients were evaluated before and after treatment, according to the 
clinical appearance of the gingivae and the gingival hemorrhage incident 
to a slight amount of subgingival curettage. The condition of the gingivae of 
the ‘‘experimental’’ patients and the control patients (both groups remained 
untreated otherwise) was also examined at a later date, as shown in Table I. 


TABLE I. RESPONSE TO TERRAMYCIN TROCHE THERAPY IN GINGIVITIS, RECURRENT APHTHOUS 
STOMATITIS, AND PERICORONITIS 








RESULTS OF TREATMENT 





AVERAGE 
TOTAL | 
DOSAGE OF | DEFINITE RECURRENCE 
AVERAGE TERRA- CLINICAL WITHIN 
NO. OF DAYS MYCIN | IMPROVE- NO TWO 
DISEASE TREATED CASES R (GRAMS) | MENT | RESPONSE MONTHS 





Gingivitis 
Terramycin 50 0.180 29 18 
Placebo 50 0.000 48 0 

Recurrent Aphthous 

Stomatitis 
Terramycin 10 0.630 
Placebo* 10 0.000 

Pericoronitis 
Terramycin 10 A 0.630 
Placebot 10 2. 0.000 2 

*Administered through one cycle preceding active terramycin medication. 
+Administered for two days prior to active terramycin medication. 





From the Divisions of Research (Hannah and Harry Posner Research Laboratory) and 
ores parma School of Dental and Oral Surgery of the Faculty of Medicine, Columbia 
niversity. 
*This study was supported in part by a contract between the Office of Naval Research 
and Columbia University. 
+Terramycin troches for this study were supplied by Chas. Pfizer & Co., Inc., Brooklyn, 
N. Y., through the courtesy of Dr. W. Alan Wright. 
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Study B. Recurrent Aphthous Stomatitis—Placebo capsules were first 
administered, one capsule four times a day to ten patients with recurrent oral 
aphthae on days 1, 2, 5, 6, 9, and 10 following the appearance of lesions. At 
the outset of a subsequent recurrence of oral aphthae, terramycin troches were 
administered, six troches per day on days 1, 2, 5, 6, 9, and 10 following the 
appearance of lesions. The patients were examined two or three times weekly 
through a minimum of five eyeles of recurrence of the oral aphthae. 


Study C. Pericoronitis—Ten cases of pericoronal infection (usually in- 
volving partially erupted third molars) were treated first with placebo troches, 
six troches per day for two days, followed by terramyecin troche therapy, six 
troches per day for two to six days. 


Study D. Lactobacillus Count.—During the course of their treatment for 
gingivitis a study was also undertaken to determine the effect of terramycin 
troche medication on the oral lactobacillus count of some of these patients. 
l‘orty-four patients, aged 9 to 59, 16 men and 28 women, were included in the 
study. Nineteen patients comprised the treatment group while 25 were in 
the control group. Following a elinical and radiographic examination, but 
prior to oral prophylaxis or other oral therapy, the initial specimen of stimu- 
lated saliva for study was taken from each patient in each group for deter- 
mination of the lactobacillus count.* All specimens were taken at the same 
time of day for each patient’s repeated samples, under the direction of one of 
the investigators. 

Four troches per day, each containing 15 mg. of terramycin hydrochlo- 
ride, were administered to each patient in the treatment group for two or three 
days. Each troche was allowed to dissolve completely in the mouth. The see- 
ond sample of saliva was similarly obtained immediately following the ter- 
mination of terramycin troche therapy (in the treatment group) or two days 
after taking the initial sample in the control group. In 13 eases of the treat- 
ment group and in 16 eases of the control group, it was possible to obtain a 
third saliva sample for study three to seven months after the beginning of 
terramyein troche or placebo control therapy. 

Vineent’s infection (ulcerative necrotizing gingivitis) was carefully ex- 
eluded from all of these studies by clinical evaluation accompanied by a dark- 
field examination of oral specimens from each ease. 


Results 


Study A. Gingivitis—As shown in Table I, 21 of the 50 patients receiv- 
ing terramycin troches experienced definite clinical improvement, as compared 
with only two patients out of 50 who received the placebo troches. The dif- 
ference between the per cent showing definite clinical improvement with terra- 
mycin troches (42 per cent) and that showing improvement with placebo 
troches (4 per cent) is statistically significant. It is quite important to note, 
however, that 18 of the 21 patients who showed definite clinica] improvement 


*Lactobacillus counts were performed by the Caries Control Laboratory of the School 
Dentistry, University of Pennsylvania, under the supervision of Ned B. Williams, D.D.S., 
D., as part of routine studies. The laboratory had no knowledge of which specimens were 

persons under antibiotic therapy. : 
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with terramyein exhibited recurrence of the gingival condition in approx- 
imately the same severity as it had originally occurred, within two months 
after cessation of therapy.* 

Study B. Recurrent Aphthous Stomatitis—Terramycin troche therapy 
did not prevent the subsequent return of lesions or increase the length of the 
remission or free periods in the cycle of recurrent aphthous stomatitis. 
Aphthae frequently appeared even during periods of active therapy. In re- 
curring attacks of this disease, the number, severity, and duration of lesions 
appearing subsequent to placebo and terramycin therapy were approximately 
the same as prior to medication. However, the size, severity, and duration of 
the aphthous lesions during active treatment, and the attendant discomfort, 
were decreased following the use of terramycin troches. There was definite 
clinical improvement in seven cases in the therapy group, and in only two 
cases in the placebo control group. While statistical significance cannot be 
definitely asserted for this difference in results, the data are suggestive of a 
beneficial effect of the terramycin troches. + 

Study C. Pericoronitis—It can be seen from Table I that all but one case 
of pericoronitis showed definite clinical improvement with terramycin troches, 
while only two of those on placebo troches showed similar improvement. Al- 
though the number of cases is small, it appears that terramycin troches may 
be of help in alleviating symptoms of pericoronal infection.t It must be noted, 
however, that in two of the nine cases which responded to terramycin, the 
pericoronitis recurred within two months after cessation of therapy. 

Study D. Salivary Lactobacillus Count.—The results of the study on 
counts appear in Tables II and III. It will be noted that of the 25 control 
individuals studied (Table II), 13 exhibited an apparent increase in count 
while 12 exhibited a decrease in count two or three days after the first count 
was taken. The average difference in lactobacillus counts taken initially and 
after two or three days was statistically not significant (t = 0.7, at 24 degrees 
of freedom).t 

It will be noted from Table III, that of the 19 individuals who used terra- 
mycin troches, 10 showed an increase in count, two showed no change, and 
seven showed a decrease in count, after two to three days of terramycin 
troches. The average difference in counts taken before and after two to three 
days’ usage of terramycin troches was statistically not significant (t = 0.4 at 
18 degrees of freedom).t When the average differences obtained from the 
control group and the terramycin troche group are compared, we again find 
that the difference between these two averages is statistically not significant 
(t = 0.007 at 42 degrees of freedom). 


*The untoward side effects which may be noted with the use of terramycin troches 
have been reported elsewhere.! 

7Since the same individuals constituted both the terramycin and the placebo groups, the 
usual significance tests of the difference between proportions cannot be employed here. The 
correlation between the control and experimental group findings must be considered. There 
were two patients who showed definite clinical improvement with both the terramycin troches 
and the placebo in Study B as well as in Study C. When this correlation is utilized, the 
differences between the per cent of patients showing improvement in recurrent aphthou; 
stomatitis and pericoronitis with terramycin troche medication are of “borderline significance” 
when compared with the per cent of cases showing improvement under placebo medicatio: 

tThe above significance tests on mean differences, difference between mean differences, 
and the analyses of variance were performed on the logarithms of the lactobacillus counts, 
since this seems an appropriate transformation to use. 
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10 
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14 
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16 
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20 
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SALIVARY LACTOBACILLUS COUNTS (IN THOUSANDS) OF 25 CONTROL CASES 


BEGINNING OF 
STUDY PERIOD 








I 


140.0 
600.4 
29.0 
1.3 
236.0 
62.0 
0.2 
33.0 
9.4 
64.0 
0.05 
1.05 
0.0 
862.0 
8.5 
532.0 
10.9 
0.4 
130.0 
50.0 
1,075.0 
211.0 
0.85 
14.3 
13.7 
4,085.05 
163.40 


*Specimen not available. 
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PATIENT 
NO. 
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19 


Total 
Mean 


II 
2-3 DAYS 
LATER 
36.0 
429.0 

8.4 
9.2 
43.0 
30.0 
0.15 
196.0 
336.0 
60.0 
0.0 
1.7 
0.9 
118.0 
26.0 
956.0 
0.2 
0.1 
133.0 
198.0 
1,390.0 
283.0 
0.35 
219.0 
1,240.0 





5,714.00 
2 228.56 


= — 











| 
3-7 MONTHS | DIFFERENCE IN 
LATER | COUNTS (II-1) 
23.5 —104.0 
342.2 -171.4 
0.6 — 20.6 
9.0 + 7.9 
181.0 193.0 
42.5 — 32.0 
7.3 — 0.05 
238.0 +163.0 
12.5 +326.6 
792.0 - 4.0 
0.5 —- 0.05 
8.0 + 0.65 
0.1 + 0.9 
307.0 —744.0 
12.5 + 17.5 
20.5 +424.0 
” — 10.7 
< - 0.3 
° + 3.0 
ad +148.0 
* +315.0 
. + 72.0 
bad - O05 
° +204.7 
* +1,226.3 
1,997.2 +1,628.95 
124.82 + 65.16 








SALIVARY LACTOBACILLUS COUNTS (IN THOUSANDS) OF 19 PATIENTS USING 





TERRAMYCIN 


TERRAMYCIN TROCHES FOR TWo TO THREE Days 





1 
BEFORE 


TROCHES 


2.0 
0.3 
0.0 
15.5 


0.8 
17. 


os) 


*Specimen not available. 


II 


AFTER 2-3 DAYS’ | 3-7 MONTHS AFTER 
|USE OF TERRAMYCIN |USE OF TERRAMYCIN 


TROCHES 
99.0 
0.0 
0.3 
411.0 
7.2 
0.3 
0.0 
37.8 
0.0 
555.0 
811.0 
6.6 
3.8 
0.05 
2.1 
0.0 
5.95 
9.0 
195.0 
2,144.1 
112.85 
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In order to determine whether any latent or delayed effects of the use of 
terramycin troches occurred on the lactobacillus counts, analyses of variance 
were performed on the counts obtained initially, after two to three days, and 
after three to seven months, for each group. For neither group was there a 
significant trend in lactobacillus counts. Upon combining the analyses, it was 
noted that the two groups (terramycin and control) do not differ significantly 
from each other in terms of their average lactobacillus counts, nor in terms of 
their trend. 

Summary and Conclusions 

1. The effectiveness of terramycin troches was compared to that of 
placebo in relation to chronie gingivitis, recurrent aphthous stomatitis, peri- 
coronitis, and the lactobacillus count. 

2. Terramycin troches improved chronic gingivitis in 21 of 50 patients 
treated. The symptoms recurred in all but three cases within two months. 
The importance of periodontal treatment rather than complete reliance on 
drug therapy is again pointed out. 

3. Terramycin troches are not effective in preventing the recurrence of 
aphthous stomatitis, but tend to make each episode less uncomfortable for the 
patient. 

4. Terramycin troches tend to be effective in relieving the symptoms of 
pericoronal infection, but additional treatment is necessary to achieve per- 
manent cure. 

5. Terramycin troches appear to exhibit no immediate or delayed effect 
upon the salivary lactobacillus counts under the conditions of this study. 


The authors wish to express their appreciation to Mrs. Joyce P. Bacher for her assistance 
in coordinating the experimental procedures. 
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Anesthesiology 


THE TREND TO MORE POTENT LOCAL ANESTHETIC SOLUTIONS 
IN DENTISTRY 


M. L. Tarnter, M.D., F. P. Lupuena, M.D., Pu.D., anv J. O. Horrr, Px.D., 
RENSSELAER, N. Y. 

HE dentist working in either the operative or surgical fields is continuously 

concerned with the quality of his local anesthesia. One of the most potent 
deterrents to patients utilizing the dentist’s services to the optimum consists 
of the fear of pain or discomfort. Therefore, if the dentist is to be of max- 
imum value to his patients, he must have available local anesthetic solutions 
which will completely block out pain or other uncomfortable sensations during 
the operation, and which will be free of secondary side effects subsequently. 
Because of a large fund of new information, it is profitable to summarize at 
this time the status of available anesthetic agents and to establish a basis of 
selection between possibly competing materials. Therefore, the present discus- 
sion will consist of an analysis of information published recently on local an- 
esthesia, together with new data obtained in our Institute, and a consideration 
of possible lines of future development. 

sefore discussing specific local anesthetic solutions, it might be well to 

consider for a moment some basie neurophysiology, an appreciation of which 
is required in evaluating local anesthetic solutions. A local anesthetic re- 
sponse may be measured as a three-dimensional figure, the parameters or axes 
of which are time, extent, and completeness. The time axis has a beginning 
which is the time of onset, and an ending which is the time of recovery, and 
hetween which limits lies the duration of the anesthesia. The second variable, 
the extent of anesthesia, is measured by the volume of tissue affected. This 
depends on the concentration of the local anesthetic, the volume of solution 
injeeted, and also on the potency of the anesthetic agent. The size of the area 
anesthetized also will be modified by the nature of the tissue injected and 
by the inherent capacity of the local anesthetic to diffuse through those tissues. 

The third parameter, that of completeness, is usually referred to as depth 
‘f anesthesia. The use of the word ‘‘depth’’ in this sense may be misleading. 
\eecording to the “all-or-none principle” of nerve conduction, each nerve 
iber conducts an impulse which is always of the maximum intensity for the 
unetional state of the fiber at that moment. If an impulse is decreased in in- 
ensity while passing through a partially depressed length of the nerve fiber, 

From the Sterling-Winthrop Research Institute. 
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it will resume its full magnitude when it gets into unanesthetized nerve be- 
yond. Therefore, incomplete anesthesia does not consist of fibers carrying im- 
pulses of diminished intensity, but rather of fewer fibers carrying only max- 
imum ones. These, when added together in the perceptive areas of the brain, 
give a sensation of pain of reduced magnitude, because fewer fibers contribute 
to it. The physiological need, therefore, is to put enough anesthetic into each 
individual nerve fiber that it becomes completely unable to transmit an im- 
pulse. When such a situation is produced, there is complete abolition of sensa- 
tion and the anesthesia is said to be ‘‘deep.’’ 

In addition to these major parameters of local anesthetic efficacy, there 
are secondary qualities of considerable importance. One of these is initial 
irritation. Does the anesthetic cause stinging on injection before anesthesia 
develops? Also important is the presence or absence of tissue injury. Does 
the anesthetic solution, because of abnormal pH, hypertonicity, or inherent 
chemical irritation, damage tissue, with inflammation and other irritative 
sequelae? A third important secondary attribute is whether the local an- 
esthetic changes the caliber o arterioles and capillaries in the area injected. 
A vasoconstrictor anesthetic would require smaller amounts of vasocon- 
strictors than a product like procaine, which is a vasodilator. A fourth and 
possibly most important secondary aspect of the local anesthetic is whether it 
causes systemic effects after absorption. Time and space do not permit dis- 
cussing in detail all these primary and secondary qualities of the available 
local anesthetic solutions, so that only certain salient features will be con- 


sidered at this time. 
The Beginning of Local Anesthesia 


Cocaine was introduced as an injection anesthetic late in the nineteenth 
century, and for many years it was the sole local anesthetic agent used. How- 
ever, realization that this compound had rather high toxicity and that it could 
produce addiction lent urgency to attempts to synthesize products which 
might be adequate local anesthetics without these disadvantages. Many com- 
pounds were studied and some were used in practice. However, dominance 
was achieved very quickly by the procaine, or Novocain of Einhorn, in 1905. 
This compound combined acceptable anesthetic power with a degree of free- 
dom from toxicity and a lack of addicting power not found in cocaine and 
other synthetic products. 

The acceptability of procaine was increased by Braun pointing out in 1903 
that addition of extracts of the adrenal medulla containing epinephrine to 
cocaine solutions increased their potency, duration, and safety. When this 
vasoconstrictor was added to procaine solutions it improved the local anes- 
thesia to a highly satisfactory level, judged by the criteria of the early years 
of this century. The fact that addition of epinephrine to local anesthetic 
solutions reduced toxicity has become a matter of common knowledge from 
studies of many investigators. This has been restudied recently by Zaus and 
Moody,' who have measured quantitatively the degree of protective action ex- 
erted by epinephrine in such procaine solutions. The interested reader may 
also refer to their article for more complete citation of the earlier literature. 
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The Optimum Strength of Procaine 


In 1910, Braun stated that 1 per cent concentration of procaine was suf- 
ficient for tooth extractions and conduction anesthesia.? However, the 1 per 
cent strength did not give much margin for inaccuracies of injection or for 
tissues which might be difficult of penetration, with the result that the tend- 
eney even then was to look for stronger solutions. Thus, we find in 1923 in 
the authoritative textbook of Fischer and Riethmuller*® a 2 per cent strength 
of procaine being advocated, although it was admitted that lower concentra- 
tions might be fully successful in the majority of patients. 

In 1945, Winter and Tainter* * summarized the results in 2,382 patients 
in whom 2 per cent procaine with either epinephrine or nordefrin as the vaso- 
constrictor was compared with 3 per cent procaine with epinephrine. In the 
patients in whom the same strength epinephrine was used, 2 per cent procaine 
produced complete anesthesia in 89.5 per cent and 3 per cent procaine in 92.9 
per cent of such cases. Conversely, with the 2 per cent strength 5.4 per cent 
of the patients required more than one injection, whereas with the 3 per cent 
concentration only 2.9 per cent required reinjection. Although the differences 
here are not large, they indicate that use of 3 per cent procaine approximately 
halved the need for reinjection. 

Neuwirth and Chilton® also studied the optimal strength of the solution 
rather extensively, comparing the percentage of satisfactory cases with 1, 
1.5, 2, and 4 per cent of procaine when the vasoconstrictor was 1:50,000 epi- 
nephrine or 1:2,500 phenylephrine. They made 865 injections, which, how- 
ever, were divided between 8 different solutions, so that their average re- 
sponses were not as regular as could be desired due to the effect of small num- 
bers. As a result, they did not draw clear-cut conelusions as to whether in- 
creasing the strength of the procaine consistently increased the satisfactoriness 
of the anesthetic. However, if their responses to both vasoconstrictors are 
combined (a procedure which is statistically allowable), the irregularities even 
out, and a clear tendeney toward improvement of the anesthesia with increase 
in strength of the solution becomes apparent. This is shown in Table I. This 
shows that there were 75.4 per cent of satisfactory anesthesias from 1 per cent 
procaine and that this percentage progressively increased with the strength 
of the solution until 93.4 per cent of satisfactory injections were secured with 
! per cent procaine. 


TABLE I. THE INFLUENCE OF CONCENTRATION OF PROCAINE ON EFFICACY OF DENTAL LOCAL 
ANESTHETIC INJECTIONS (DATA RECALCULATED FROM NEUWIRTH AND CHILTON ) 








PROCAINE 
CONCENTRATION NUMBER SATIS- | NUMBER UNSATIS- PER CENT 
(PER CENT) TOTAL CASES FACTORY CASES FACTORY CASES SATISFACTORY 
199 150 49 75.4 
a) 217 185 32 85.3 
222 199 23 89.6 
227 212 15 93.4 








Farquhar’ has stated that 2 per cent procaine was not strong enough for 
some dental operations and that 4 per cent strength was not only better but 
sifer, He pointed out that reactions might be due to the vasoconstrictor as 
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well as to the local anesthetic, and hence they would not necessarily increase 
with the strength of the anesthetic. Also, if the reaction were an allergic one 
it was likely to be just as bad from 2 per cent procaine solution as from 4 per 
cent. He summarized his conclusions in the following language: ‘‘The trend 
towards other and newer local anesthetic agents is the result of the failure of 
2 per cent solutions of procaine to produce adequate anesthesia in many cases. 
Procaine is still the least toxie of all anesthetic agents, and in 4 per cent 
strength attains the efficiency sought after in others. Four per cent procaine 
is a safe, practical local anesthetic agent. If employed when indicated, it 
will perform well.’’ 

In the same year, Lovestedt® at the Mayo Clinie reported on 500 patients 
ranging in age from 13 to 79, 51 of whom were over 60 years old, and 102 of 
whom were classified as hazardous risks because of hypertension, diabetes, 
nephritis, thyroid disease, ete. Lovestedt stated that too often the lowest 
possible concentration of procaine has been used in dentistry. This results in 
a failure to obtain sufficient depth of anesthesia, which creates ‘‘in the pa- 
tient an undesirable attitude towards future dental care. In view of the 
amount of procaine used in local anesthesia for surgery on other parts of the 
body, no concern need be felt for the relatively small amounts employed in 
dental anesthesia. Psychological disturbances too often are mistaken for 
sensitivity to procaine, as true procaine idiosynerasy is rare. The results ob- 
tained by the use of higher than usual concentrations of procaine hydro- 
chloride have been entirely satisfactory, particularly in regard to the ade- 
quaecy of anesthesia and freedom from untoward reactions, during injection, 
during operation, or after operation.’’ 

Finally, the meticulous work of Everett® reported in 1949 must be con- 
sidered. He placed pairs of identical small conductive fillings on opposite 
sides of the mouth in 8 dogs under light anesthesia. These allowed him to 
stimulate the pulp on each side with varied intensities of electrical current. 
Then he infiltrated the submucosa on one side of the mouth with 2 per cent 
procaine, and on the other side with 4 per cent, and compared the course of 
anesthesia by the response to electrical stimuli. He observed greater com- 
pleteness of anesthesia and apparently faster onset with the 4 per cent strength 
than with 2 per cent. A similar procedure was carried out in nine patients 
who were about to have vital teeth extracted in preparation for dentures. 
With most patients the 4 per cent strength of procaine produced more rapid 
onset, more complete anesthesia and one which lasted longer. Everett also 
considered whether stronger procaine solutions had any greater toxicity than 
weaker ones in comparison to the amount of procaine injected. He deter- 
mined the fatal dose of procaine intravenously in rabbits when given either 
as 2 per cent or 4 per cent solutions. Recalculation of his data, according to 
the log-probit method of Miller and Tainter,’® reveals that for the 2 per cent 
solution the LD;. was 49 + 2.3 mg./kg. as compared to 51 + 1.7 mg./kg. for 
the 4 per cent solution. Similarly, when subcutaneous toxicities were deter- 
mined in white mice, the LD;. was 910 + 24 mg./kg. for the 2 per cent as com- 
pared to 900 + 22 mg./kg. for the 4 per cent solution. These data indicate 
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that toxicity of the procaine as indicated by lethal doses was not increased 
by using the stronger solution if the values are calculated in terms of the 
absolute amount of procaine injected. 

In the light of the studies just summarized, the question of whether pro- 
caine becomes more toxie per given weight as the concentration is increased 
hecomes of considerable importance. There has been some divergence of 
views on this question. Thus, Waters, in a review of the toxicity of local anes- 
thetic solutions,"' stated, without citing data, that the toxicity of the local 
anesthetics went up in geometric proportion to the concentration of the solu- 
tion. The same opinion was repeated in the excellent textbook by Cullen.’* 
Sinha" states that the duration of the local anesthesia is more dependent on 
the concentration than on the total quantity of the drug, and concludes that 
the most economical method is to give a small volume of solution at a rela- 
tively high concentration. Such would obviously be contraindicated if the 
toxicity went up geometrically with any arithmetical increase in the strength 
of the solution. It should be pointed out that the word toxicity is being used 
here in the restricted sense of lethality. Other nonfatal adverse effects cannot 
be evaluated in the laboratory or clinic well enough to permit general con- 
clusions because of difficulties of interpreting responses in animals or of vary- 
ing the concentrations over a sufficiently wide range in patients. 


TABLE IT. Acute Toxicity or Local. ANESTHETIC SOLUTIONS IN MICE 





| LD,» + S.E. EXPRESSED AS C.C. OF COM-_ 














MERCIAL SOLUTION PER KG, THRESHOLD 
INTRA- | INTRA- | SUB- ANESTHETIC 
SOLUTION |} VENOUS PERITONEAL | CUTANEOUS | DILUTIONS* 
Procaine 2% with epinephrine 1:100,000 2.2) + 0.1 94408 15.3 + 1.3 25.6 
Procaine 2% with epinephrine 1:50,000 2.0 + 0.2 8.7 +04 15.8 + 1.1 30.0 
Procaine 4% with epinephrine 1:50,000 1.1 +005 54+06 10.2 + 0.8 47.6 
Procaine 4% with nordefrin 1:10,000 li * 60.66 4.4 + 0.2 8.6 + 0.06 31.4 
Butethamine 2% with epinephrine 15 + 0.1 9.2+05 114 + 0.8 35.1 
1:50,000 
Lidocaine 2% with epinephrine 1:50,000 0.9 + 0.03 7.5 +0.7 10.8 + 0.6 58.8 
Unacaine 3.8%, epinephrine 1:60,000 0.75 + 0.05 11.2 +0.7 14.1 + 0.8 57.5 
Compound Anesthetic Solutions: 
Procaine 2%, tetracaine 0.15%, 1.6 + 0.1 8.0 +0.7 15.0 + 1.3 53.8 
nordefrin 1:10,000 
Procaine 2%, tetracaine 0.15%, 1.37 + 0.07 8.1 + 0.7 10.6 + 0.57 58.9 
l-arterenol 1:30,000 
Procaine 2%, tetracaine 0.15%, phenyl- 1.2 + 0.1 7.8 + 0.5 8.4 + 0.6 56.0 


ephrine 1:2,500 








*Dilution possible for commercial solution which will still give a threshold anesthetic 


response ( score of 5) by the method of Bilbring and Wajda.“ 

The data quoted above clearly indicate that stronger concentrations give 
more satisfactory anesthesia than the more conventional 2 per cent procaine 
strengths. The question needs to be answered, however, whether this improve- 
nent in effectiveness is paid for by a corresponding increase in toxicity. This 
natter has been reinvestigated by ourselves with commercial solutions of 
arying strengths, comparing their lethal doses by intravenous, intraperi- 
oneal, or subeutaneous routes in approximately 1,000 white mice. The results 


ire shown in Table IT. 
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The influence of strength of the local anesthetic solution on the toxicity 
per cubic centimeter is quite apparent. It will be noted that the LD5o of the 
4 per cent solution by intravenous injection is approximately twice that of the 
2 per cent solution in eubie centimeters per kilogram, which is almost exactly 
what might be expected. Following intraperitoneal] and subcutaneous ad- 
ministration the 4 per cent solution is actually somewhat less toxie than the 2 
per cent in terms of procaine content. Thus by the intraperitoneal or sub- 
cutaneous routes of administration, the 4 per cent is only 1.6 and 1.55 times 
as toxic as the 2 per cent instead of two times, as would be expected. 

Similarly, the extensive series of observations of Winter and Tainter in 
patients* ° indicated that while 75 per cent and 70.7 per cent, respectively, of 
patients receiving 2 per cent procaine had no reactions in two series, 3 per 
cent procaine gave a figure of 71.2 per cent. It is obvious that the 50 per cent 
inerease in the strength of the procaine, in going from 2 per cent to 3 per cent, 
was not associated with any arithmetical, let alone geometrical, increase in 
frequency of clinical toxic reactions. 

With stronger solutions, a smaller volume will ordinarily be effective. 
This tends to reduce the increase in absolute amount of drug administered 
from that which theoretically might be needed. Thus, Winter and Tainter* ° 
found that an average 2.8 ¢.c. per patient were required with 3 per cent pro- 
caine, whereas 3.4 and 3.6 ¢.c. were needed with the 2 per cent. 

We have not been able to find a clear factual basis in the literature for 
the opinion of the Council on Dental Therapeutics’ that 4 per cent procaine 
is undesirable because of its increased hazard. The literature and data quoted 
above do not support such a viewpoint, and there is not any objective data 
to the contrary with which we are familiar. Theoretically, the stronger solu- 
tions should be more toxic; but practically there does not appear to be any 
increase in hazard large enough to be detected from clinical experience, even 
in thousands of cases. 

If these views on the efficacy of stronger procaine solution are indeed cor- 
reet, why has the transfer to such concentrations not been universal? It is 
probable that the stronger concentrations are not more popular because of a 
defect in the nature of the procaine action, that is, procaine has a definite 
depressant effect on the smooth muscle of blood vessels. As a result, the 
amount of vasoconstrictor required to produce good localization of the anes- 
thetie solution is greatly increased. With over 2 per cent procaine the amount 
of vasoconstriction is so greatly reduced that the solutions are not held well 
in the tissues and the duration of anesthesia is cut down. This is illustrated 
in the comparison of 2 per cent and 4 per cent procaine given in the last col- 
umn of Table II. Also, Winter and Tainter found that anesthesia from 3 per 
cent procaine lasted only 136.8 minutes as compared to 190.3 minutes after 
2 per cent procaine, when 1:50,000 epinephrine was the vasoconstrictor. In 
operative work this short duration is oftentimes of advantage. However, in 
surgery longer duration may be needed than can be well obtained with 4 per 


cent procaine. 
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In view of this difficulty, and the possibility of greater tissue irritation, 
there has been an understandable resistance toward generally adopting 4 
per cent solution in place of 2 per cent. Instead there has been an intensifica- 
tion of interest in attempts to develop more potent anesthetic agents which are 
not vasodilators which might be used in lower concentrations, or which might 
produce greater anesthesia in the same concentrations, or, as an alternative, 
to combine several local anesthetic agents in the same solution to get an en- 
haneed effect. The progress that has been made in these two ways of coming 
at this problem may well be discussed next. 


More Potent Anesthetic Agents 


A widely used strong local anesthetic is the compound butethamine (or 
Monoeaine) which was synthesized by Goldberg and Whitmore’ and studied 
pharmacologically by Abramson and Goldberg.** These latter authors stated 
that butethamine was a more potent local anesthetic than procaine, and about 
50 per cent more toxic. Butts and Koelle’® reported that in clinical strengths 
butethamine was less toxie than procaine, and that the maximum degrees of 
anesthesia from the clinical solutions were closely alike. However, butethamine 
had a greater duration of action. , In 1945, Epstein and Silver’® compared the 
toxicity and conduction anesthesia potency of various solutions of procaine 
and butethamine combined with several vasoconstrictors. They concluded 
that for solutions of equivalent anesthetic strength the butethamine solution 
was somewhat less toxic than that containing procaine. 

The most extensive pharmacologic study of butethamine in the experi- 
mental laboratory was earried on by Schamp, Schamp, and Tainter.*° They 
reported that the systemic toxicity of butethamine was about 30 per cent 
greater than procaine as judged in experimental animals. Intravenous injec- 
tion in eats failed to reveal any major difference between the toxicities; ac- 
tually butethamine was found to be slightly less toxie than procaine. Their 
general conelusion was that the local anesthetic efficiency of the butethamine 
solutions tested was similar to that of procaine qualitatively and quantita- 
tively. The main disadvantage of butethamine was its greater tissue irritation. 

Extensive clinical comparisons of butethamine and procaine solutions have 
heen reported by Morrison, Rubin, and Smith®* and by Tainter and Thrond- 
son.22 The latter authors compared the effects in 251 patients of 1 per cent 
hutethamine and 2 per cent procaine when epinephrine was used as the vaso- 
constrietor, Anesthesia from butethamine lasted an average of 234 minutes, 
as compared to 162 for procaine. The onset times for anesthesia were prac- 
tically identical in the two series. Other differences were that there seemed 
to be a slightly greater amount of reactions at the time of the operation and 
of postoperative side effects with butethamine than with procaine. However, 
the differences were not very great. The long duration of anesthesia with the 

itethamine would possibly be a disadvantage in some kinds of local anes- 
etie procedures in dental practice. 

In 1951, Morrison and associates”! compared 1.5 and 1 per cent butethamine 

lutions with 2 per cent procaine, a total of 619 mandibular injections and 
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967 infiltrations. There are some irregularities in their data which make the 
results somewhat difficult to interpret. In their mandibular series the depth 
of anesthesia appeared to be the same with all four solutions. In the infiltra- 
tions, 1.5 per cent butethamine was equivalent to 2 per cent procaine when 
1:50,000 epinephrine was used as the vasoconstrictor. The other butethamine 
strengths were less effective than these two. It is probable that these authors 
used a very strict criterion for duration, inasmuch as they report an average 
duration of anesthesia of 73 minutes for mandibular and 62 minutes for in- 
filtration injections. These are considerably shorter than those observed by 
others for the same strengths of solution. The 1.5 per cent butethamine con- 
taining 1:50,000 epinephrine was longer lasting than were the other three 
solutions. By the other criteria, their data seem to show that procaine 2 per 
cent is about identical in action with butethamine 1.5 per cent solution, when 
1:50,000 epinephrine is used as the vasoconstrictor. 

In the last few years a great deal of interest has been aroused by a new 
Swedish local anesthetic called lidocaine (or Xylocaine) synthesized by Lof- 
gren in 1946.°° It has been the subject of many reports, particularly in the 
foreign literature, which time and space do not permit being reviewed com- 
pletely here. However, there is general agreement that this compound is a 
potent anesthetic with activity somewhat greater than that of procaine. 
Frommel and associates" reported that 0.5 per cent and 1 per cent lidocaine did 
not produce complete anesthesia when infiltrated in the backs of guinea pigs, 
whereas a 2 per cent solution did. Two per cent procaine also produced com- 
plete anesthesia, but it had a shorter duration of action than lidoeaine. Since 
a number of clinicians have claimed that lidocaine has a fast onset, it is in- 
teresting that the Swiss group reported that there was no difference in the 
speed of onset in their well-controlled experiments. Epinephrine increased 
the anesthetic power of both procaine and lidocaine equally. The toxicity of 
lidocaine increased in the higher concentration so that at 2 per cent it was 
30 per cent more toxic than procaine at the same concentration. Bjérn and 
Huldt”® found that procaine 2 per cent was intermediate in completeness and 
duration of anesthesia with 1 per cent lidocaine when the concentrations of 
epinephrine were 1 :40,000 for the procaine, and between 1 :250,000 and 1 :100,000 
for the lidocaine. This indicated that lidocaine required less epinephrine than 
procaine. Of special interest here, however, was that the speed of onset for 
procaine-epinephrine anesthesia averaged 1.9 minutes as compared to 3.7 and 
3.3 minutes for the two lidocaine solutions being studied. 

Lloyd and Blythe** compared the activity of 2 per cent lidocaine contain- 
ing 1:100,000 epinephrine with 2 per cent procaine containing 1:10,000 nor- 
defrin. Inasmuch as the inherent activity of the lidocaine is greater than that 
of procaine, this was a favorable condition of test for the lidocaine solution. 
On infiltrations the average onset time for lidocaine was 1.79 minutes as com- 
pared to 2.84 minutes for procaine. In conduction blocks the lidocaine onset 
time was 2.32 minutes, as compared to 5.02 minutes for procaine. Duration 
of the anesthesia was substantially the same after infiltrations, but was 3.69 
hours for lidocaine in conduction blocks as compared to 2.75 hours for pro- 
caine. The number of cases was small, so that the absolute magnitude of the 
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times reported may not be completely reliable. However, they are consistent 
with other data in showing that lidocaine duration is likely to be longer than 
proeaine. 

Bremer and associates?’ reported on 142 dental operations with lidocaine 
2 per cent and epinephrine 1:25,000 or 1:50,000. The high concentration of 
vasoconstrictor plus the 2 per cent concentration of lidocaine combined to give 
very rapid and profound anesthesia. They commented on the lack of re- 
actions with lidocaine. Gruber®® reported an onset time of 2 minutes for in- 
filtrations and 3 minutes for tuberosity, zygomatic, or mandibular injections. 
The duration was 2 hours in the former and 3 to 4 hours in the latter injee- 
tions. Inasmuch as he ran no parallel controls, it is not known how these 
values would have compared with procaine under ‘‘blind-test’’ conditions. 


A COMPARISON OF THE ANESTHETIC ACTIVITY OF LIDOCAINE AND PROCAINE BY THE 

















TABLE ITT. 
EXTERNAL CANTHUS TEST IN RABBITS 
l LipocAINE HCL | ~ PROCAINE HCl 
CONCENTRATION NO, POSITIVE _ DURATION a... mt DURATION 
(PER CENT) NO. TESTED AV. MIN. NO. TESTED | AV. MIN. 
=— °° 8/i2 Ss ova 19 
0.25 7/11 6.4 9/9 20 
0.5 20/21 22.9 36/36 24 
1.0 12/12 35.0 19/19 31 
46.2 9/9 46 


2.0 12/12 





Thexton, Wishart, and Baxendine®® carried out 250 dental operations 
using lidocaine with various concentrations of epinephrine. Between 2 and 
+ minutes were required for onset of anesthesia on infiltration injections in the 
maxilla, with a fast onset reported for conduction blocks. Three to five min- 
utes were required for onset in inferior dental and mental injections, with 1 
to 2 minutes for posterior superior injections. Freedom from side effects was 
notable in this series of observations. The duration of anesthesia was between 
2 and 4 hours. This group preferred 2 per cent strength containing 1 :80,000 
epinephrine. 

TABLE IV. COMPARATIVE ANESTHETIC ACTIVITY OF LIDOCAINE AND PROCAINE BY THE INTRA- 
CUTANEOUS WHEAL TEST IN GUINEA PGs’ 





LIDOCAINE 7 PRO 


: : ~ PROCAINE 





CONCENTRATION |__NO. POSITIVE | AV. | CONCENTRATION |_NO. POSITIVE _| AV. 
PER CENT)t | NO. TESTED SCORE | (PERCENT) | NO, TESTED | SCORE 

0.05 ; «O12 ~ O28 “pw im atid. = = = | tear 
0.1 16/17 13.5 0.21 9/10 3.7 
0.2 18/18 19.0 0.43 10/10 5.2 
0.4 18/18 25.9 0.87 10/10 21.4 
0.8 18/18 24.5 1.75 10/10 29.0 
1.6 12/12 31.0 3.5 10/10 35.0 





*According to the technique ‘of Bilbring and Wajda"; a score of 36 represents com- 
plete anesthesia. 

In terms of Hg bases. 

We have carried out comparative studies of lidocaine in experimental] ani- 
mals to establish its relative potency. In Table III are presented data com- 
paring lidoeaine and procaine when injected subeonjunctivally in rabbits. The 

esthetic action of procaine appeared to be slightly greater than that of lido- 
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caine at equal concentrations, if there were any difference. Another test of 
anesthetic activity is to measure threshold anesthetic concentrations in intra- 
cutaneous wheals in guinea pigs. Table IV summarizes our data on this using 
the procedure of Biilbring and Wajda."* In this test a score of 36 represents 
complete anesthesia and zero means no anesthesia. It can be seen that lido- 
caine was more potent than procaine. 

A third method of measuring local anesthetic potency is to measure the 
concentration required to produce complete block on infiltration of the sciatic 
nerve in guinea pigs. Table V summarizes our data in a series of such ob- 
servations. Complete nerve block was secured with lidocaine at about 0.125 
per cent, and at 0.25 per cent with procaine. This indicates that lidocaine by 
this method is approximately twice as active as procaine. 

TABLE V. COMPARATIVE LOCAL ANESTHETIC ACTIVITY OF LIDOCAINE AND PROCAINE BY THE 


SciaTic NERVE BLockK TEST IN GUINEA PIGS 











| CONCENTRATION NO. POSITIVE DURATION 
DRUG | (PER CENT) NO. TESTED AV. MIN. 
Lidocaine HCl 0.0625 6/8 
0.125 8/8 
0.25 8/8 
0.5 8/8 
1.0 8/8 
Procaine HCl 125 2/5 
17/17 
65/65 
14/14 











The general consensus is that lidocaine is a good infiltration anesthetic 
which is more powerful than procaine with a longer duration of action. There 
is lack of agreement whether its onset is faster or slower. One fatality from its 
use in general surgery already reported indicates that it is not devoid of the 
toxie effects seen with other local anestheties.*° Its merits relative to the other 
available potent solutions remain to be established as experience with it becomes 
greater, and as it is compared more critically in blind-test studies with the best 
of the presently available solutions. 

A solution which has just been made available is unacaine. At the time 
the present article was being prepared the only signed article published on 
this compound was one by MacDonald.*! He quoted unpublished observations 
of others which indicated that the intravenous toxicity of unacaine in cats was 
about the same as butethamine and procaine. When injected intraperitoneally 
or subeutaneously in mice, the toxicity of this compound was claimed to be 
less than that of the other two solutions. He reported in general terms that 
unacaine solutions gave a fast onset of anesthesia and had higher potency than 
procaine, but no objective data were given which would allow numerical com- 
parison of the two solutions. He did note, however, that bleeding seemed to 
be somewhat more copious after unacaine than with butethamine. The author 
did not specify the strength of unacaine solution which he found most suit 
able, but a 3.8 per cent solution containing 1:60,000 epinephrine is com- 
mercially available so it may be presumed that this was his strength. Until 
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parallel tests are published in the usual scientific channels it will not be pos- 
sible to decide how effective unacaine is, nor how free from irritation and 
other side effects. However, the compound must be rather weak if a 3.8 per 
cent solution is required for clinical anesthesia, or, if the compound is stronger 
than related anesthetics, the 3.8 per cent strength represents an unusually high 
relative anesthetic potency. 


Compound Anesthetic Solutions 


The previous discussions have been on attempts to increase the potency of 
local anesthetic solutions by using more powerful anesthetics than procaine. 
An alternative method might be to add another anesthetic to the procaine, the 
second one having different time and intensity of action and, therefore, serv- 
ing to modulate the total effect in desirable directions. The best known solu- 
tion of this kind is the combination of procaine, tetracaine, and nordefrin 
(or N.P.C.), which has been the most widely used local anesthetic solution 
for a considerable period of time. (See Table II.) This solution was studied 
intensively by Winter and Tainter,*° whose publications can be consulted 
for the earlier references. This addition of 0.15 per cent of tetracaine in- 
ereased the total anesthetic potency, as indicated by smaller volumes being 
required to produce approximately equivalent frequency of complete anes- 
thesia. Since the tetracaine is a longer lasting anesthetic, its addition pro- 
longed the anesthesia from an average of 175 minutes to 213 minutes. 

A possible theoretical objection to such a double-barreled solution is that 
there might be some increase in toxicity. However, the amount of the tetra- 
caine used is so small as not to inerease the toxicity in animals even up to the 
level of that of lidocaine or unacaine, as is shown in Table II. There is also 
no detectable increase in the clinical toxicity. Thus there were no greater 
blood pressure and pulse rate changes following such a solution than with 
the more conventional ones, and there were as many patients who showed no 
reaction at all to the compound solution as there were with simple procaine.* * 
These clinical findings were confirmed by Epstein, Throndson, and Schmitz,** 
who observed no greater reactions to the procaine-tetracaine-nordefrin com- 
bination than to procaine-nordefrin or procaine-epinephrine. Because they 
were working with more ideal conditions than in the Winter and Tainter 
study, their incidence of reactions was very much lower, but the relative re- 
sponses were entirely similar. 

In another study by Epstein, Throndson, and Schmitz** where procaine 
with l-arterenol was compared with the same solution to which 0.15 per cent 
tetracaine had been added, no reactions were observed in 91.03 per cent and 
92.81 per eent of the patients, respectively, in the two series. These values 
re identical within the limits of variation of the measurements. Therefore, 
he best evidence presently available shows that such a compound solution is 
iot more toxie clinically than a simple 2 per cent procaine, and will very prob- 
bly be less toxie than the newer stronger anesthetic solutions. 

It should be pointed out that in the studies of Epstein and associates, 
vhich were carried out under entirely ‘‘blind’’ conditions so that subjective 
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bias could not be a factor, an unprecedentedly high 97.88 per cent incidence 
of adequate anesthesia was observed with the procaine-tetracaine-arterenol 
(or N.P.L.) combination, as compared to 91.82 per cent of adequate anesthesia 
with procaine-epinephrine. This indicates that this particular combination 
was particularly successful in that it produced complete anesthesia in almost 
every patient in this series of observations. 

So far as the present authors are aware, the possibilities of other combina- 
tions of local anesthetics have not been adequately explored. When synthesis 
of new anesthetic agents reaches the point of diminishing returns, further 
study of compound solutions would seem to be in order. 


The Choice of Vasoconstrictor 


Epinephrine was for long the only vasoconstrictor used; however, in 
recent years phenylephrine (Neo-Synephrine®) has also been employed, as 
well as another compound of the same sympathomimetic amine family, nor- 
defrin, also known as Cobefrin.® This latter has been a very popular vaso- 
constrictor as a constituent of the generally used procaine-tetracaine-nordefrin 
(N.P.C.) combination. A side-by-side comparison of the efficacy of these three 
vasoconstrictors under blind-test conditions was carried out by Tainter and 
colleagues.** *5 36 

Just recently it became possible to use the major hormone of the adrenal 
medulla in local anesthetic solutions, when Tainter, Tullar, and Luduena*’ 
reported the isolation, after years of work, of the physiologically active levo- 
isomer of arterenol, which previously was available only as the racemic mix- 
ture. Levo-arterenol, which is also known as Levophed,® appears to be the 
major hormone for the sympathetic nervous system, it being the normal chemi- 
cal mediator for sympathetic impulses, playing the role which formerly was 
ascribed to epinephrine. Levo-arterenol probably maintains the continuous 
regulation of sympathetic activity, whereas epinephrine primarily activates 
the sympathetic nervous system under conditions of stress. In the light of 
these new physiologic concepts levo-artereno] is a more physiologic stimulant 
than epinephrine and one which might have a more useful pattern of ac- 
tivity in local anesthesia. 

The comparative pharmacologic actions of epinephrine, nordefrin, and 
levo-arterenol are summarized in Table VI. The primary pharmacologic advan- 
tages of levo-arterenol over epinephrine are that the circulation is sustained more 
normally and there are less unpleasant changes in heart rate. As a result, 
the patients have less sensation of chest oppression or tachycardia from levo- 
arterenol than they are likely to have from epinephrine. In experiments on 
laboratory animals the stimulating effects of levo-arterenol on the central 
nervous system are less than those of epinephrine. This should result in some 
decrease in the nervous type of side effects seen during dental operations, 
where these are due to the vasoconstrictor component. 

Levo-arterenol] has been available for too short a time for a large body of 
practical dental experience to have appeared in the published literature. 
Dobbs and DeVier®! demonstrated that 1:30,000 levo-arterenol was the opti- 
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mum concentration in the first dental paper on this subject. Then, Epstein, 
Throndson, and Schmitz** published the results on a series of blind-test studies 
wherein 2 per cent procaine with 1:30,000 levo-arterenol was used in 167 pa- 
tients and 2 per cent procaine, 0.15 per cent tetracaine, and 1:30,000 levo- 
arterenol in 145 subjects. In both of these arterenol series there was ap un- 
usually high incidence of adequate or completely satisfactory anesthesia, the 
figures being 96.4 and 97.88 per cent, respectively. This contrasts with the 
91.8 per cent of such satisfactory anesthesias when 1:50,000 epinephrine was 
used in a parallel series of 209 patients. The incidence of reactions was the 
same in these series, indicating that if levo-arterenol has a lesser degree of 
central stimulation than other vasoconstrictors, it did not show up under the 
conditions of this study. 

Some new data may be presented here comparing levo-arterenol to nor- 
defrin in a loeal anesthetic solution of 2 per cent procaine and 0.15 per cent 
tetracaine. A total of 1,635 patients have been studied in this series, being 
about equally divided between the two vasoconstrictors and between operative 
and surgical procedures. Table VII summarizes the observations obtained. 
It will be noted that the levo-arterenol-containing solution gave a 10 per cent 
higher incidence of grade A or perfect anesthesia. It was also a little stronger 
as a vasoconstrictor as indicated by the lesser incidence of excessive bleeding. 
The speed of onset of anesthesia in surgical operations was reduced by the 
levo-arterenol, although the same difference did not make itself manifest in 
operative procedures. The use of the levo-arterenol resulted in a prolongation 
of anesthesia averaging between 40 and 58 minutes. There was no difference, 
however, in the number and variety of reactions, the very slight recorded dif- 
ferences being well within the limits of spontaneous variation of observations 
such as these. 

These data indicate that the use of levo-arterenol was associated with a 
greater incidence of completely satisfactory anesthesia, but that the other 
modalities of local anesthetic response were not importantly modified. A full 
understanding of the magnitude of the improvement to be achieved by levo- 
arterenol will come after amassing much more data through the observations 


ofa variety of experimenters. 
Relative Potencies of Anesthetic Solutions 


The strength of a local anesthetic solution is governed by the dilution 
used as well as by the inherent potency of the anesthetic molecule and the 
vasoconstrictor. Henee, the total anesthetic power of available commercial 
solutions needs to be determined. One measure of the total potency is to de- 
termine under laboratory conditions how much the solution may be diluted 
before its anesthetic action is lost. The last column of Table II summarizes 
how many times various commercial solutions may be diluted before becoming 
inactive in the test procedure of Biilbring and Wajda.%* A 2 per cent pro- 
caine solution ean be diluted 25 to 30 times before its anesthetic power can 
no longer be detected. Because of interference of the vasodilator action of 
procaine, the full increase in potency theoretically possible from 4 per cent 
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procaine is not obtained. The data show that the newer anesthetic agents in 
the strength which they are used have approximately twice the potency of the 
standard procaine-epinephrine combination. Not quite so great potency is 
available in the solutions compounded with tetracaine, although these are con- 
siderably more active than 2 per cent procaine solutions. These data make 
it clear that the newer simple solutions have been adjusted in end-concentra- 
tion to provide greater anesthetic power than available previously, but the 
toxicity has been correspondingly increased. The same anesthetic potency 
has been obtained in the new compound solution containing levo-arterenol 
without perceptible increase in clinical toxicity and much less increase in ani- 
mal toxicity. Hence this solution provides a more powerful and safer weapon 
in the armamentarium of the dentist. 


The Trend of the Future 


The studies just summarized make it abundantly clear that our local anes- 
thetic solutions have arrived at a high state of perfection, that is, there may 
be almost invariable completely satisfactory anesthesia with a low incidence 
of reactions. Attempts to improve on this need to be directed mainly toward 
an improved time sequence, that is, a faster onset and a duration better ad- 
justed to the length of dental operations. There should also be increased 
efforts toward more complete abolition of reactions both at operation and, 
secondarily, from local tissue irritation. 

It seems unlikely that much improvement can be secured through further 
modification in the vasoconstrictor. However, a wider range of ingenuity can 
be brought to bear on the development of new local anesthetic agents. The 
inherent potency of the compounds presently being used leaves much to be 
desired, since many of the preferred agents require concentrations as high as 
2 to 4 per cent. Much more potent anesthetics than these have been syn- 
thesized, and only time is required to determine whether these new compounds 
have properties under practical conditions which will make them preferable 
to those presently available. In our own laboratories, for example, we have 
local anesthetic compounds of such high potency that the threshold anesthetic 
concentration of one of them is only 0.0018 per cent. This makes this par- 
ticular compound some 120 times more potent than procaine, and even 10 
times more potent than tetracaine. Along with this tremendous increase in 
potency goes an increase in toxicity, but not of an equivalent amount. The 
result is that in experimental animals, at least, this compound and others in 
the same series have much greater activity without a corresponding increase in 
toxicity. Whether such a high level of potency will prove to be acceptable 
under clinical conditions only time and much more experience can tell. The 
existence of such compounds is mentioned here merely to indicate that the 
field of local anesthesia is not a static one, but rather that there is vigorous 
activity in the attempts to develop new and improved materials. We must 
keep an open mind to the possibility of improving our therapeutic armamen- 
tarium so that we can quickly avail ourselves of the better solutions that soon 
will be presented for clinical use. 
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Oral Pathology 


BILATERAL DENS IN DENTE 
Patrick D. Toro, D.D.S.,* Cuicaco, ILL, 


HE dens in dente is a tumorous anomaly of the teeth characterized by the 

invagination of the crown and/or the root which gives the appearance of a 
tooth within a tooth. The maxillary second incisor is the tooth most com- 
monly affected by this anomaly. There is an unusual invagination of the 
crown at the lingual pit. W. D. Miller’ described the crown of an anomalous 
cuspid composed of eight lobes and fifteen columns of enamel projecting into 
the root. However, such a multiplicity of invaginations is rare. 

The invaginated enamel lines an enclosed space which is conducive to 
dental caries. Kitchin? described caries in the invaginated portion of the 
ground section of dens in dente. Kronfeld® reported on the presence of 
canaliculi which established communication between the fundus of the in- 
raginated enamel and the pulp chamber. Swanson and McCarthy,* however, 
reported of a parulis (gingival abscess) over the apex of a maxillary lateral 
incisor which showed no defect in the invaginated enamel. 

X-ray radiolucencies are commonly found at the apex of dens in dente 
anomalies.* * °° The pulp chamber is affected early in the area of the in- 
vaginated enamel. This is followed by apical periodontitis which causes the 
pain and swelling in the alveolar process. In noninfected cases, the apices 
of anomalous teeth are usually wide. Cementum covers the pulpal surface 
of the apical dentine.’ 

The anomaly results from abnormal morphodifferentiation. Kronfeld 
suggested that since the growth of a tooth is centrifugal, arrested develop- 
ment at the lingual pit could cause an invagination. Kitchin’ observed 
that since the invagination is at a level apical to the external cementoenamel 
junction there could be a rootward shift of the invaginated enamel rather 
than arrested development. Swanson and MecCarthy* feel that there is an 
actual proliferation of the inner enamel] epithelium into the dental papilla. 
De Jonge-Cohen* reported a case of dens in dente in the root of a mandibular 
premolar and explained that the root would have cementum in the ‘‘pulp 
canal.’’ Kitchin* commented that such root invaginations must result from 
proliferative activity influenced by Hertwig’s root sheath. 

The occurrence of bilateral dens in dente of the maxillary second in- 
cisors* * ° would suggest a congenital disturbance. There is no substantial 
evidence supporting this view, however. The case presented here is bilateral, 
‘ Pets Professor of Oral Pathology and Diagnosis, Loyola University School of Den- 
stry. 
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Fig. 


1.—Bilateral dens in dente. 
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2\2 {2 central radiolucency communicates directly between 
coronal invagination and periapical radiolucency. 





Contents of invaginated 


layer of acellular dentine 


root at apex. Dense irregular connective tissue fibers. 
Edema and perivascular infiltration with plasma cells. 
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In addition, there are two points of 


involving the maxillary second incisors. 
First, there is an invagination of the crown and root of the maxillary 


interest. 
right second incisor, and, second, there is a periodontal cyst in the apical 


granuloma of this tooth. 


Case History 


B. F., aged 15, complained of pain and swelling in the maxillae in the region of the 
Oral examination revealed abnormally large anomalous lingual 


upper right lateral incisor. 
The right maxillary 


pits and deep developmental lingual grooves of both lateral incisors. 


Fig. 3.—Decalcified section of dens in dente. Nodule of dentine. Necrosis of content of central 
canal near invaginated portion of crown. Note communication between crown and apex. 


lateral incisor was painful on percussion. There was swelling and tenderness over the apical 
region, X-ray examination revealed an invagination of the enamel of the lingual pit and 
groove extending below the level of the cementoenamel junction in both maxillary lateral in- 
cisors. The dentine of the right lateral incisor was disposed in outer and inner layers sep- 
arated by the pulp chamber. A central radiolucency began at the deepest point of the in- 


vagination and communicated directly with a large periapical radiolucency (Fig. 1). 
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The right lateral incisor with a periapical mass 1 em. in diameter was removed. The 
tooth was decalcified and embedded in celloidin. The histologic findings showed the dentine 
to be disposed as a root within a root. The space between the outer and inner dentine was 
filled with pulp tissue. There was secondary dentine forming a small nodule on the inner 
dentine opposite the invaginated enamel. The central space was filled with dense proliferative 
fibrous connective tissue irregularly disposed. Some of the fibers were attached to a thin 


deposit of acellular cementum lining the dentine (Fig. 2). 





Fig. 4.—Section through wall of cyst. Proliferative epithelial lining, with inflammatory 
cell infiltration. Dense fibrous capsule. Actue suppurative inflammation in epithelium and cyst 
contents. 


At a point immediately below the space formerly occupied by the invaginated enamel 
there was a mass of polymorphonuclear leukocytes, plasma cells, hemorrhage, and debris 
Fig. 3). The periapical mass was composed of a dense fibrous capsule lined with proliferative 
squamous epithelium. The capsule was infiltrated with polymorphonuclear leukocytes and 
plasma cells. There was heavy infiltration beneath and in the epithelial lining. The con- 
tents of the epithelial-lined cavity was composed of blood, polymorphonuclear leukocytes, 
plasma cells, and cellular debris (Fig. 4). 

Diagnosis: 


A. Dens in dente with invagination of the crown at the lingual pit. 
B. Invagination of the lingual surface of the root. 
C. Acute suppurative periodontitis of the invaginated root and periodontal cyst. 
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CONGENITAL MYOBLASTOMA OF THE NEWBORN 
JAMES R. Haywarp, D.D.S., M.S., ANN ARBor, MIcH. 


INCE its deseription by Abrikossoff in 1926, myoblastoma as a tumor en- 

tity has received increasing attention. Several comprehensive reviews ap- 
pear in the literature: Klemperer in 1934, Gray and Gruenfeld in 1937, Horn 
and Stout in 1943, and Crane and Tremblay in 1945. The last review com- 
piled 162 eases with a wide variety of locations of tumor. The tongue, lips, 
and jaws are relatively common sites, while myoblastomas have also been 
found in the larynx, upper esophagus, skin, orbit, external auditory canal, 
breast, and muscles of the extremities. The most common site of origin is the 
tongue where 38 per cent of the reported cases appeared. These tumors have 
been found in all age groups. The myoblastomas on the maxilla were all found 
in the newborn. Before the clarification of myoblastomas these tumors of the 
alveolar ridge were called ‘‘congenital epulis of the newborn.’’ They appear 
as pedunculated sessile masses on the anterior maxillary alveolar process in 
the region of the incisor teeth (Fig. 3). Crane and Tremblay reported a case 
with three distinct tumors in this location. Reviews of the literature indicate 
that this congenital epulis form comprises about 10 per cent of the reported 
myoblastomas. 

The histopathologic features of the tumor are characterized by large poly- 
hedral cells 20 to 60 micra in diameter with small distinct nuclei and a coarse 
neutrophilic granular cytoplasm (Fig. 1). Their foamy appearance suggests 
xanthomatous tumors (Fig. 2). This possibility is ruled out in differential 
diagnosis by failure of the myoblastoma foam cells to take the specific lipoid 
stains used to identify xanthomas. The myoblastoma tumor cells are sur- 
rounded by a slender connective tissue network. The tumor cells are thought 
to resemble embryonal skeletal muscle. A unique feature of the myoblastoma 
in the tongue is the blending of tumor cells and norma] striated muscle cells. 
This appearance of intimate transition leads some investigators to believe that 
the tumor arose from a necrotic degenerative change in muscle. The transi- 
tional features of myoblastoma in the tongue are not seen in other locations 
where they are often encapsulated. The most widely accepted theory of 
origin of myoblastoma is a dysontogenesis of embryonal skeletal muscle. Upon 
tissue eulture Stout has found that the metabolic activity of these tumors 
suggests muscle derivation. However, the origin of the nonlingual myo- 
hlastomas is still undetermined and open to question, Fust and Custer in 1949 
reviewed 35 tumors originally diagnosed as granular cell myoblastoma. As a 
result of their investigations they advanced a neurogenic theory for the origin 





From the Department of Oral Surgery, School of Dentistry, University of Michigan. 
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of these tumors, proposing the term ‘‘granular cell neurofibroma.’’ Further 
research along these lines is indicated for clarification. Recently Stout has 
suggested that the peduneculated gum tumors of the newborn may not be true 
granular cell moyblastomas and that the granular tumor cells may be related 
to ameloblasts. 


f, 


Fig. 2. 


Fig. 1.—Section from the periphery of the tumor showing the epithelial surface on the 
left and the typical large polyhedral granular cells of myoblastoma. 

Fig. 2.—High-power detail of the tumor cells showing their distinct eccentric nuclei and 
foamy granular cytoplasm. 
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An interesting feature of myoblastoma of the tongue, larynx, and skin is 
the proliferation of the overlying epithelium, Such pseudoepitheliomatous 
hyperplasia gives the appearance of carcinoma, and a superficial biopsy of 
such a lesion can be very misleading. 

The general behavior of myoblastoma is benign, although the immature 
appearance of the tumor cell would suggest otherwise. There is often a long 
history of tumor duration before excision, and recurrences following removal 
are not common. The related malignant counterpart of tumors in this group 
is the rhabdomyosarcoma. 

Myoblastomas are radioresistant. In a reported case there was persistence 
of the tumor, while radium therapy to the area had produced necrosis of the 
surrounding normal tissues. Exeision is the treatment of choice. 


Case Report 


M. M., a full-term healthy infant girl, presented a congenital tumor of the anterior 
maxillary alveolar ridge (Fig. 3). The child showed no other congenital anomalies and none 
were revealed in the family history. Two older siblings were normal, living and well. 





Fig. 3. Fig. 4. 
Fig. 3.—Clinical appearance of the maxillary ridge tumor. 
Fig. 4.—The excised and bisected tumor mass on a 2 by 2 inch gauze sponge. 


Examination of the tumor showed a pedunculated mass, 1 by 0.5 em., just to the left of 


ie midline. The alveolar ridge was depressed beneath the tumor. The mass interfered with 
normal infant feeding. The surface of the tumor was smooth and normal, and it was firm 
und sessile to palpation. 

Since the infant was in good condition some twenty hours after birth, the tumor was 
excised immediately. The basal defect was closed with several chromic gut sutures. Hemo- 
stasis was prompt and healing uneventful. Upon section the tumor was yellow-gray in color, 
homogeneous and firm in consistency (Fig. 4). Pathologie diagnosis was granular cell myo- 
blastoma. 

The infant gained weight and left the hospital with her mother after five days. A 
llow-up examination six months later revealed no evidence of recurrence. 


{ 


Comment 


Another case of granular cell myoblastoma in the form of a congenital 
gingival tumor is reported. The location, clinical appearance, and _histo- 
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pathologie picture are typical of this tumor entity. It is unusual to find on- 
ecologic problems in the newborn. The exact classification of this tumor is still 


open to question. 
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Endodontics 


PULP MANAGEMENT IN PRIMARY TEETH 


‘ 


BERNARD Z. RaBinow1TtcH, D.D.S.,* Los ANGELES, CALIF. 


(Concluded from the April issue, page 550.) 


Case Histories 

Fig. 4 shows root canals of primary molars. Besides the expected number 
of root eanals there are multiple branches in all teeth. These must be rendered 
inert and sterile for successful pulpectomy. (Photo, courtesy Hibbard.) 

Case 1.—R. R., a boy aged 5, pesented himself March 28, 1950, complaining 
of pain in the lower right second primary molar. X-ray showed no radiolucent 
area. Tooth was not sensitive to percussion or plapation. When the pulp 
chamber was opened it was found to be infected but not putrescent. The case 
was treated as a pulpectomy. On the fifth visit after the routine technique 
as described in the paper, the tooth was filled. A checkup x-ray was taken on 
May 23, 1950, and the restoration placed. The child returned Oct. 3, 1950, 
complaining of pain in the area. X-ray showed the first permanent molar 
erupting. After palpation the provisional diagnosis was that the pain was 
caused by the erupting tooth. Counterirritant relieved the pain which sub- 
sided upon eruption of the tooth. (Fig. 5.) 

Case 2.—M. Me., a girl aged 7 years, 8 months, presented herself Jan. 9, 
1943, at the office in acute pain with a swelling of the left mandibular area. She 
was able to open her mouth slightly and with difficulty. The tooth was opened 
for drainage and warm saline rinses were prescribed. An x-ray was taken and 
showed a large radiolucent area. After eight treatments the tooth was filled 
with black zine oxide as deseribed previously herein. X-rays taken then showed 
evidence of bone repair. On Feb. 1, 1944, eleven months later, a checkup 
x-ray showed normal periodontium with no clinical symptoms. In a checkup 
x-ray on Dee. 27, 1945, almost three vears after the original visit, the tooth 
showed complete repair and normal resorption. It has since exfoliated at its 
normal time and the premolar erupted in good condition. (Fig. 6.) 


Case 3.—B. W., a girl aged 4 years, 11 months, was referred to the office 
on July 21, 1948, with a history of a previous pulpotomy on the lower left 
second primary molar which was giving her pain. There was drainage from 
a fistula. An x-ray taken showed evidence of periapical involvement. The 
other did not want the tooth extracted and a space maintainer placed so we 


I 
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decided to attempt a pulpectomy. The tooth was opened and formocresol dress- 
ing placed. Four more treatments were placed, the final being impregnation 
with Howe’s ammoniacal silver nitrate solution and reduced with eugenol. The 
patient left for Texas to visit relatives and was gone over six weeks. Upon 
her return an x-ray showed evidence of apparent bone repair so there were 
two further impregnations with silver nitrate and the tooth was filled in the 
routine manner. A checkup x-ray on Dee. 1, 1948, showed almost complete bone 


Mig. 4.—Root canals of primary molars (Hibbard). £, Upper second primary molar; D, Upper 
first primary molars; D, lower first primary molars; EF, lower second primary molars. 


é j 


5-23-50 


Fig. 5.—Pulpectomy. Case 1. 


repair so amalgam restoration was placed. Six months later a checkup x-ray 
showed the tooth serving in a healthy periodontium. Attention is called to 
the heavy deposition and impregnation of the root canals using Howe’s silver 
nitrate reduced with eugenol. (Fig. 7.) 


Case 4.—H. F., a boy aged 6 years, 5 months, was referred to the office 
with rampant caries on Aug. 27, 1940. He complained of pain in the lower left 
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Fig. 6. 
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Fig. 7. 
E Fig. 6.—Pulpectomy. Case 2. 
Fig. 7.—Pulpectomy. Case 3. Note roentgenographic evidence of silver nitrate pene- 
tration. 
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mandibular area. There was a small fistula on the buccal mucosa. X-ray 
showed some radiolucency in the bifurcation area and that the tooth had no 
permanent successor. Since the jaw was small and the teeth very crowded an 
attempt at pulpectomy was decided. The tooth was treated in the routine 
manner as described in the text and was filled on the eighth visit. The child 
underwent early orthodontic treatment. A routine checkup on July 2, 1942, 





7-25-42 





1-13-47 3-17-50 
Fig. 8.—Pulpectomy. Case 4. No permanent successor. 


almost two years after the initial visit, showed repair of bone and evidence of 
infection about the first primary molar which was removed. On Jan. 22, 1945, 
a routine x-ray showed a healthy periodontium, as did the x-ray on June 24, 1946, 
and Jan. 13, 1947, though some slight resorption was noted. At this time he was 
referred to a general dentist for care. On March 17, 1950, the final x-ray was 
sent, at which time the tooth was recommended for extraction as the occlusal 
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TABLE I. AVERAGE NUMBER OF VISITS NECESSARY TO PERFORM PULPECTOMY ON 471 INFECTED 
NONVITAL PRIMARY MOLARS (ACCORDING TO LOCATION OF TOOTH) 


























l TOOTH 
NUMBER 
wae E | D | 7 Di — iE | D |.E 
TREATMENTS | —! aa | D | |p |E = TOTAL 
5 7 7 
6 5 2 24 9 16 1l 14 4 85 
7 10 14 16 22 30 40 18 26 176 
8 7 5 21 9 7 21 18 6 94 
9 3 12 7 5 8 2 4 45 
10 6 2 4 11 2 1l 1 7 44 
1] 1 2 3 3 9 
12 4 1 1 2 8 
13 1 1 
14 1 1 
17 1 1 
Number of 38 27 87 58 60 95 54 52 471 
cases 
Average 8.6 7.6 7.5 7.8 7.1 7.7 7.3 8.0 7.7 
number of 
visits 





plane of the permanent teeth had caused the second primary tooth to become 
‘‘submerged.’’ A permanent bridge was placed. The pulpectomy allowed this 
tooth to serve for almost ten years. (Fig. 8.) 

This report is made on 1,363 cases as described in the tables. 

Table I shows the number of cases (471) of pulpectomy with periapical 
involvements. The number of visits for each tooth is shown in a graphic 
manner. Some patients were treated in whom extraction would have been more 
economical, but eventual success made the lengthy treatments worth the effort. 

Table II shows the number of cases (892) of pulpeectomy with no periapical 
involvement. 


TABLE IIT. AVERAGE NUMBER OF VISITS NECESSARY TO PERFORM PULPECTOMY ON 892 INFECTED 
VITAL PRIMARY MOLARS (ACCORDING To LOCATION oF TOOTH) 


























TOOTH 
NUMBER | | 
OF toni ee ae ee 
TREATMENTS | _=! : a S| pj | |p |E |> |e TOTAL 
4 4 4 7 a) 1 6 3 3 
5 29 49 63 57 94 78 55 42 467 
6 23 16 56 34 44 61 21 34 289 
7 4 5 20 7 6 26 7 7 82 
8 1 ] 2 9 1 5 19 
9 1 1 
Number of 61 75 149 107 154 171 89 86 892 
cases 
Average 5.5 5.3 5.7 5.7 5.3 5.7 5.3 5.5 5.5 
number of 
visits = 
Conclusion 


After a study of thirteen years, I offer this technique and results as evidence 
of a method by which one may obtain a predictable result. 
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Professional News Items 


American Academy of Dental Medicine 


A reception and tea at the White House on June 26 will be a program highlight for 
ladies attending the forthcoming seventh annual meeting of the American Academy of 
Dental Medicine to be held at the Hotel Shoreham, Washington, D. C., June 26 to 28, 1953, 
according to announcement by Dr. William M. Greenhut, New York, National Secretary. 

All interested dentists, physicians, and members of allied professions are invited to 
attend. Programs and reservations are obtainable through the Chairman, Dr. Walter I. 
Levine, 809 Cathedral St., Baltimore, Md., or Dr. Greenhut at 124 East 84th St., New York 
28, N. Y. 


Tufts College Dental School 
The Division of Graduate and Postgraduate Studies of Tufts College Dental School 


announces three courses in ocelusorehabilitation by Dr. Louis Alexander Cohn: 


Ocelusorehabilitation I—Lecture and Seminar Course 
Sept. 21 to 25, 1953, inclusive 
9 A.M. to 5 P.M. Tuition, $250. 


This will be a didactic presentation consisting of illustrated lectures devoted to the 
principles governing the theory and practice of occlusorehabilitation. Diagnosis and treat- 
ment planning will be stressed. Seminars in case management will be conducted, im- 


plemented by models, radiographs, and motion pictures. 


Occlusorehabilitation Il—Special Participation Course 
Every other week on Friday and Saturday, 9 A.M. to 5 P.M. 
Seven months beginning Oct. 9, 1953 
Enrollment limited to 12 Tuition, $1,000. 


This is a participation course in which each student will start and complete a patient 
who requires all phases of occlusorehabilitation. Dr. Cohn will personally supervise all 
the clinical and laboratory activities. The interrelationship of occlusorehabilitation and 
periodontal therapy will be stressed. Oceclusorehabilitation I is a prerequisite for this 


course, 


Occlusorehabilitation ITI—Graduate Course 


Leading to the M.S. or M.S.p. Degree 


This is a full-time eighteen-month course. The curriculum is divided between the 
basie and applied sciences and clinical training in ocelusorehabilitation. Investigation of 
clinical problems in terms of basie science discipline is a partial requirement for the 
degree. This course is open to graduates of recognized dental schools in the United States 
and other countries. 

For further information and application, write to: 

Director of Graduate and Postgraduate Studies, 
Tufts College Dental School, 

136 Harrison Ave. 

Boston 11, Mass. 
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PROFESSIONAL NEWS ITEMS 


Metropolitan-New York Society of Oral Surgeons 


The Metropolitan-New York Society of Oral Surgeons will hold their semiannual 
meeting during the afternoon and evening of Wednesday, May 6, 1953. 

The guest clinician and guest speaker will be Dr. Leonard Monheim, B.S., D.D.S., 
F.A.C.D., F.1I.C.A., Professor of Anesthesia at the University of Pittsburgh School of 
Dentistry, Assistant Professor of Anesthesia, University of Pittsburgh School of Medi- 
cine, Assistant Director, Department of Anesthesia, University of Pittsburgh Medical 
Center Hospitals. 

The afternoon session, which is to take place at 2:00 p.M. at Harlem Hospital, 136th 
St. and Lenox Ave., will be devoted to a demonstration of “Intravenous Anesthesia” by 
Dr. Monheim. 

The evening session, a dinner meeting, will be held at the Hotel Statler, New York 
City, at 6:00 p.m. Following the dinner meeting Dr. Monheim will speak on General 
Anesthesia. 





New York University College of Dentistry 


Postgraduate courses are announced. A full-time course in periodontia and oral 
medicine for one academic year, Sept. 21, 1953, to May 21, 1954, leading to a certificate, 
is offered. Half-time two-year courses are also given. Three-week refresher courses, as 
well as ten-session (one evening weekly) introductory courses are given beginning Feb. 25, 
1953, June 1, 1953, and Oct. 8, 1953. All courses are under the direct supervision of Dr. 
Samuel Charles Miller. 

Postgraduate training in practice management, including presentation of the prin- 
ciples of individual practice and directed toward the development of good patient relation- 
ship, is also offered. This course teaches the application of the attitudes and procedures 
which develop confidence of patients necessary to build and maintain sound dental practice. 
Emphasis is placed upon consultation methods to relieve the patient’s fears; education to 
create understanding of the need for treatment; and motivation to show the value and 
importance of dental care based on the patient’s individual dental, medical, and socio- 
economic needs. This course will be offered from June 8 to 12, 1953, 1 to 4 P.M. and 6 to 
9 P.M.; tuition, $75; books, $15. For information write to Secretary, Postgraduate Division, 
New York University College of Dentistry, 209 East 23rd St., New York 10, N. Y. 





University of Pennsylvania 


The Graduate School of Medicine of the University of Pennsylvania announces a 
new and longer course in orthodontics, under the direction of Dr. Paul V. Reid, to be given 
commencing Sept. 9, 1953, and running for sixteen consecutive months. Clinical instrue- 
tion will be given by the staff in the larger and newly equipped department of the Evans 
Institute. The facilities of the Growth Center of the Childrens Hospital of Philadelphia 
are also utilized under the direction of Dr. Wilton M. Krogman. Other collateral studies 
are given by members of the faculties of both the School of Dentistry and the Graduate 
School of Medicine. Dentists who successfully complete this sixteen-month course may 
matriculate for the degree of Master of Dental Science under the preceptorship plan of the 
university. For further information, write to the Dean, Graduate School of Medicine, 
237 Medical Laboratories, Philadelphia 4, Pa. 


Aims C. McGuIngss, M.D., DEAN. 
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Mexican National University Course in Endodontics 


The Dental Division, School of Graduates of the Mexican National University, patron- 
ized by the Dental School, Mexican Society of Endodoncia and the Mexican Dental As- 
sociation, has organized two courses on endodontics, given by Dr. Yury Kuttler, one of 
two weeks’ duration from June 1 to 13, 1953, and the other of one week’s duration from 
June 29 to July 4, 1953. Information can be obtained from the Director of the Graduate 
School, Querétaro 97, México, 7, D.F. 





Hispano-American Congress of Odontology 


The First Hispano-American Congress of Odontology will be held in Seville, Spain, 
May 1 to 7, 1953. 

This great odontologic event puts in to realization a long-felt eagerness to con- 
gregate in Spain the Spanish odontologists with their colleagues beyond the sea, but 
without forgetting those of the Northern Hemisphere, U. S. A., and Canadians, whose 
assistance would be an honor to them. 

This Congress is of great interest not only on account of its scientific program, but 
also because of the magnificence of the Andalusian city where it will take place. 

The subjects of the Congress will include dental caries, periodontia, complete 
prosthesis, and social assistance, which will be treated and discussed by the Spanish 
and Hispano-American colleagues. 

All those who wish to attend may send their subscription to the office of the 
secretary of the I Hispano-American Congress of Odontology, at Calle Villanueva, 5, 
Madrid, Spain. 
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Reviews of New Books 


Oral Surgery. By Kurt H. Thoma, D.M.D., F.D.S.R.C.S. (Eng.), F.D.S.R.C.S. 
(Edin.), ed. 2, revised, two volumes. 1,688 pages, 1,789 illustrations, 121 
in color. St. Louis, The C. V. Mosby Company, 1952. Price, $30. 


The purpose in writing a textbook on oral surgery is twofold: first, it 
is a record of experience; second, it is a means by which students, general 
practitioners, and specialists can avail themselves of an opportunity to study 
or consult such a text for the clarification and solution of problems in oral 
surgery 

In this the second edition of Oral Surgery Dr. Thoma has again demon- 
strated his versatility and vast experience. Both volumes present a masterful, 
interesting, and scholarly approach to oral surgery. Ranging from the 
principles of surgery to the complicated technique of many major surgical 
procedures, not only are the views of the author clearly portrayed, but the 
techniques of others are also stated and referred to in an extensive bibliog- 
raphy. 
These two volumes are encyclopedic in their nature. The present status 
of chemo- and antibiotic therapy in oral surgery has been added. In the 
chapter on general anesthesia, intravenous anesthesia and endotracheal intu- 
bation, which are becoming routine in everyday office and hospital practice, 
are very adequately discussed. The chapter on dentoalveolar surgery and 
exodontia is a complete textbook in itself. In the management and treatment 
of benign and malignant lesions of the jaws and mouth, the author has not 
spared illustrations, diagrams, and photomicrographs. 
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A very important and excellent attribute is the supplementation of the 
text by ease histories. This should afford an excellent opportunity for study 
by candidates for examination by the American Board of Oral Surgery. The 
paper is good, the printing is easy to read, and the two volumes are profusely 
illustrated. It is the reviewer’s opinion that students, dentists, and surgeons 
will find this text a source of practical knowledge and instruction. 


Max H. Jacoss. 


Clinical Periodontology. By Irving Glickman, D.M.D., F.A.C.D., Professor of 
Oral Pathology and Periodontology and Director of the Division of 
Graduate and Postgraduate Studies, Tufts College Dental School, Boston. 
Philadelphia, W. B. Saunders Company, 1953. 1,017 pages with 742 illus- 
trations. Price, $15. 


This new textbook is a valuable addition to the armamentarium of all 
serious students of periodontology whether at the undergraduate, post- 
graduate, general practitioner, or specialist level. The book is extremely 
timely in that its publication coincides with the increasing realization of the 
importance of periodontal care and with a noticeable trend in dental teaching 
and practice to regard the treatment of periodontal disease as primarily the 
concern of the general practitioner. The author’s preface indicates that this 
book was designed for practitioners of general dentistry and for students 
preparing to be general practitioners. This purpose has been successfully ful- 
filled. 

The text of 1,000 pages comprising 62 well-organized chapters is pro- 
fusely illustrated with 740 well-chosen and finely executed descriptive plates, 
always correctly and conveniently placed in the text. The drawings on 
instrumentation are particularly good. A comprehensive bibliography is a 
valuable feature. 

The basie principles of periodontology applied to the prevention, diagno- 
sis, prognosis, and treatment of periodontal disease are presented in a way 
that ean readily be understood by the dental student or general practitioner 
untrained in this field. To these groups the section dealing with treatment 
techniques will prove especially useful. Emphasis is placed on the application 
of periodontal principles to the clinical management of cases in all phases of 
dental practice, upon the interpretation of clinical phenomena in terms of tis- 
sue changes, and upon the interrelation of local and systemic factors in the 
etiology of periodontal disease. Never dogmatic, the author provides an 
explanation of the application of the various treatment techniques to many 
specifie clinieal periodontal problems. The chapters on Occlusal Equilibration 
and Ocecluso-Rehabilitation are particularly well handled. 

Perhaps the most important contribution which Dr. Glickman has made 
is to help to dispel the notion that periodontal care of the patient is beyond 
the scope of the general practitioner of dentistry. This book should stimulate 
a reorientation of the philosophy of dental education toward greater emphasis 
upon undergraduate and postgraduate teaching of periodontology, and im- 
proved periodontal care by the general practitioner. For this reason it 
should be in the hands of every dental educator, dental student, and dental 
practitioner. 

The book is well written, well bound, and well printed. It is safe to 
predict it will have a strong appeal for all sections of the dental profession. 


C. D. Marshall-Day, Dean, 
Tufts College Dental School. 
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ORAL SURGERY 


Disposizioni anastomotiche artero-venose nel palato molle. (Direct Arteriovenous Anas- 
tomoses in the Soft Palate.) F. Gasparini. Clinica Odontoiatrica 7: 145, 1952. 














Direct arteriovenous anastomoses in the connective tissue portion of the nasal mucosa 
were interpreted by Tandler as anatomical arrangements for a cavernous histological 
The mucosa of a histologically cavernous structure was called konkavitdts- 






structure. 
schleimhaut by Tandler. 

lt is surprising therefore that the author of this paper cites Mark as the observer who 
recognized the arteriovenous anastomoses in the nasal mucosa as cavernous formations. 

The direct communications between arterial and venous blood vessels without the inter- 
polation of a capillary net system have their functional significance in the conditioning 
of the inspired air before its entrance into the bronchial tree, the modification of the 
quantity and speed to which the air is subjected after its passing through the nasal cavity. 
Schaffer’s study of the numerous small arterial and larger venous vessels which are situated 
in the region of the uvula of the soft palate aroused interest in the author’s study to ascertain 
whether the occurrence of the uvular apoplexia which is also called the Bonfield’s disease 
would not find its interpretation in the cavernous structure of the mucosa in and around the 
uvular region of the soft palate. The morbid signs of this lesion are vascular congestion 
and edema both of sudden onset and disappearance. 

The conclusions which the author could draw from the investigation of 31 clinical and 
some experimental cases are as follows: Serial sections of histologic specimens showed the 
picture of a predominantly vascular tissue. The small arteries in tortuous, zigzag courses 
showed a wall formed by typical large polygonal cells with right cytoplasms without myo- 
fibrils. Havlicek called these cells quellzellen. Here and there, however, the presence of a 
few small vessels could be noticed which, according to some authors, are characteristic for a 
special type of anastomoses. They are composed of myoepithelial cells. In view of the direct 
transition of the arterial into the large venous vessels the pathogenesis of the uvular 
apoplexia is clearly understood. Thus the rapid onset and disappearance of the edema and 
the blood extravasation around the neighboring area of the uvula may be interpreted in the 


light of the functional quality of a cavernous mucosa. 





















A. G. Bi. 






Osservazioni e considerazioni sulla cura delle nevralgie del trigemino con la novocaina 
oleosa. (The Use of Novocain Solutions in Oil for the Treatment of the Trigeminal 
Neuralgias.) A. Arlotta. Clinica Odontoiatrica 7: 143, 1952. 









The application of anesthetics on the peripheral endings of the trigeminus exerts a 
depressant action on the axis cylinder processes of that nerve’s fibers. In a further course 
of action on process of impulse reduction would follow. The physiologic process of nerve 
impulse depression would be completed by a similar action (depressant) on the myelin 
sheaths of the nerve fibers. Thus a chronologically distinct course of anesthetic action 
upon different tissue elements of the nerve fibers is evident. Donaggio has successfully 
demonstrated the periods of the action in a series of histologic slides stained by his own 
method. 

The anesthetic action upon the nerve fibers is a reversible process, provided that the 
doses of administration are limited within the physiologic threshold of response. Experi- 
mental studies carried out along this principle ascribe a favorable result to the use of 
Novocain compounds which are incorporated in deacidified vegetable oil solutions. 
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The rationale of Donaggio’s technique of treatment of trigeminal neuralgias by 
anesthetics finds its significance in the overdosage of the drug. Thus by surpassing the 
physiological action of the anesthetics upon the nerve fibers, an irreversible pathologic 
phase would ensue. Histologic specimens prepared by Donaggio showed degeneration of 
the peripheral nerve fiber elements. This degeneration with the irreversibility of the 
pathologic process as applied in these cases justifies the use of anesthetics in the cure of 
this ailment. 


A. G. N. 


The Effect of Alginate Gauze on the Healing of Extraction Wounds. P. F. Swinburn. 

New Zealand D, J. 48: 157, 1952. 

Summary and Conclusions 

1. Alginate implants were placed in one or two tooth sockets of twenty-one patients 
at the time of extraction of all of their remaining teeth. At periods ranging from two 
to thirty-five days following extraction, biopsies, which included the buccal tissues and 
most of the socket contents, were taken of one treated socket and of an untreated socket 
from a corresponding area on the other side of the mouth. 

2. The general repair processes that take place following extraction were studied and 
found to confirm the findings of previous workers in this field. 

3. The presence of alginate implants in the sockets did not adversely affect the general 
healing processes. Clinically, epithelialization of the treated sockets was delayed but this did 
not seem to influence the final ridge contour or the healing of the underlying tissues. 

4. In both the treated and control sockets there was an initial downward proliferation 
of epithelium, associated, after three days, with a striking increase in the size and number 
of adjacent blood vessels. This downward growth of epithelium resulted in an infolding 
of the edges of the socket. The rounded contour of the final ridge appeared to result from 
proliferation of the overlying epithelium and connective tissue within the socket rather than 
resorption of the original gingival tissues. In mouths presenting deep pocket formation of a 
chronic nature, it would seem advisable to reduce the excess of soft tissue above the crest of 
the bone at the time of extraction. Such a reduction would result in early formation of the 
mucosa of the ridge which would provide a stable denture base. 

5. The presence of foreign body giant cells surrounding the alginate fibers constituted 
the greatest difference in the tissue changes between the treated and control sockets. The 
giant cells were seen on the fourteenth day and, by the nineteenth day, were found asso- 
ciated with all the alginate fibers. These cells appeared to form by fusion of macrophages 
and, once established, are not associated with any noticeable inflammatory cell infiltration 
of the surrounding connective tissue. Traces of the fibrin network of the original blood 
clot in the controls and a few scattered fibers of alginate surrounded by giant cells were 
still present at the end of the period of study. The tissue reaction to alginate appeared to 
be that of a relatively nonirritating foreign body. 

6. The bone changes in the treated sockets were comparable to those in the con- 
trols. Osteoclastic resorption was definitely established on the seventh day and reached its 
maximum activity on the fourteenth day. This resorption occurred mostly on the buccal 
upper third of the bony plate and within the canals. There was very little resorption of the 
actual crest and of the inner surface of the socket. 

Bone deposition was well advanced on the fourteenth day along the whole inner surface 
of the socket. In some sections, new bone was also seen on the buccal aspect and above the 


crest. It appears that osteoblastic deposition of the bone in a healing socket takes place 


n two ways: first, there is an initial deposition of bone along most of the inner surface of 
the old bone—this is the same as the appositional growth seen when there is any structural 
alteration in formed bone; second, osteoblasts appear to differentiate from the connective 
issue remote from the old bone and become concentrated in columns at varying angles to the 
nner bone surface. The differentiation becomes less definite as the distance from the bone 
surface increases. Formation of new trabeculae takes place along this concentration of cells. 
Branching and joining of the trabeculae occurs at irregular intervals. The trabeculae increase 
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in size by appositional growth. The new bone is very cellular and the intercellular sub- 
stance contains coarse fibrils. The extent of bone formation was fairly uniform at different 


levels of the socket. 














J. A. 





A. 





ENDODONTICS 


Warum heilt ein Granulom nicht? Why an Apical Granuloma Does Not Heal. 
Schweiz. Monatschr. f. Zahnh. 2: 111, 1952. 









F. Prader. 









An apical focus may not show any tendency toward healing, even if infection is 
eliminated, and even if the root canal filling is nonirritating. It is being pointed out that 
the inflammation of the granuloma often shows an autogenous character which is inde- 
pendent of infectious process which by careful root treatment has been eliminated. Tissue 
resorption in the center of foci has been widely observed in sterile granulomas. Another 
factor is the root tip itself, which under normal conditions is covered by the periodontal 
membrane, while in an apical granuloma this membrane has been separated from the root 
cementum and the dead tissues of the root may act as a foreign body. The author’s 
Apicoflux paste, used to fill the focus, not the canal, protects the tissues surrounding the 
Three definite steps should be included in every root canal 












apex from such irritation. 
therapy for infected teeth. 






1. Sterilization of the root canal with diffusing agents. 
2. Filling of the apical focus by a resorbable, anti-inflammatory agent (paste) which 





is being renewed periodically. 
3. Filling of the root canal with a nonresorbable, compact compound reaching to the 


very tip of the apex. 









R. H. Boitel. 






FRACTURES AND DISLOCATIONS OF THE JAWS 


Erfolgreiche Verwendung von Perandren (Ciba) bei Kieferfrakturen. (Successful Use of 
Perandren [Ciba, Basel] in Maxillary Fractures.) H. Schmid. Schweiz. Monatschr. 
f. Zahnh. 62: 248, 1952. 














Perandren (Ciba) is a testicular hormone which is usually being used in climacterium 
virile, angina pectoris, prostatic hypertrophy, and hypogenitalism. Various authors 
have followed the example of Mosti who was successful in using Perandren for retarded 
healing of bone fractures. Davis used Perandren for men and Ovocylin for female patients. 
The author reports three cases of maxillofacial fractures which were successfully influenced 
If given per os, the daily dose was 15 mg.; in one case, it was given by in- 








by Perandren. 
jection for nineteen days, at 5 mg. p.d. 








R. H. Boitel. 








Zur Réntgendiagnostik und zur Reposition der Jochbogenimpressionsfraktur. (Roentgen 
Diagnosis and Reduction of Fracture of the Zygomatic Arch.) Alfred Becker. 
Ztschr. f. Laryng., Rhin., Otol. 5: 237, 1951. 














Most fractures of the zygomatic arch are triple fractures with a depression in the 
center. The roentgen exposure is made with the head bent 10 to 20° from the midline 
toward the injured side, the central ray being directed tangentially to the temporal bone 








and mandible. 
Repositioning is preferred to traction; an instrument is inserted through an intra- 
The use of antibiotic therapy is recommended if the 





oral incision to reduce the fracture. 
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instrument is inserted by the oral route. This method may be used as long as four weeks 
after the fracture has been contracted. 


E. P. 8. 


TUMORS OF THE JAWS 


Die Tumoren der Kieferknochen unter besonderer Beriicksichtigung des Réntgenbildes bei 
ihrer Diagnose und Lokalisation. (Tumors of the Mandible and Maxilla. The 
X-ray for Diagnosis and Localization.) E. Mathey. Schweiz. Monatschr. f. Zahnh. 
62: 40, 1952. 


For practical purposes, the tumors are classified into malignant, conditionally benign, 
and benign tumors. Fifty-nine patients from the clinics of the University of Berne were 
examined. In these 59 patients, 63 tumors were diagnosed, of which 46 were located in 
the maxilla, 9 in the mandible, and 4 in both regions. Most frequent are neoplasms of 
epithelial origin (45 cases) while only few sarcomas were found (6). Of the 45 carcinomas, 
27 were undifferentiated, 7 cancroids, and 11 cylindrous cell carcinomas. Among the sarcomas, 
all the variations were present: round cell sarcoma, lymphosarcoma, myxosarcoma, osteoid 
sarcoma. One patient had a plasmocytoma which metastasized into multiple myeloma 
affecting the spine. 

Conditionally benign are tumors which usually grow expansively and eventually are 
likely to become malignant and infiltrating. Examples were 1 case of chondroma, 3 cases of 
mixed tumors, 1 case of acanthopapilloma and 2 cases of giant cell tumors. 

Among the benign tumors there was but the one case of a central fibroma. 

The material shows a male predisposition toward cancer of the jaws. Sarcomas and 
conditionally benign tumors occur in earlier years of life. Pain has been the most frequent 
initial symptom in all groups of these tumors. In 7 per cent of the malignant neoplasms 
there was evidence to suspect a correlation between inflammatory processes of dental origin 
and the tumors. 


R. H. Boitel. 


Uber die sogenannite Gutartigkeit gutartiger Kiefertumoren. (The Benignity of So-called 
Benign Jaw Tumors.) M. Herrmann. Deutsche Zahn. Mund- und Kieferhlk. 14: 435, 
1951. 


Because a tumor is classified as a benign lesion should not lead one to the assump- 
tion that it is without danger. After a latent period many such tumors may develop 
malignant features or may enlarge to the extent of interfering with mastication of food, 
breathing, and deglutition. They may produce neurologic disturbances and give rise to 
spontaneous fracture. 

The author gives the following example: A case of a 35-year-old woman with an 
apical granuloma who developed squamous cell carcinoma (from debris of Malassez). 

A 49-year-old man, who for fifteen years was known to have a mandibular retention 
cyst and had refused operation, was finally operated on because during the last six months 
the jaw expanded. The biopsy showed it had developed into a squamous cell carcinoma. 

The author describes also a case of bilateral fibroma of the tuberosities which was 
under observation for years. It developed into a fibrosarcoma involving the entire palate, 
nose and maxillary sinus and produced metastases to vital organs. 

A fibrolipoma of the parotid is described which recurred until it was radically removed 
with the facial nerve. 

A neurinoma which recurred and grew so that eating and breathing became difficult was 
found to involve the base of the skull. The patient lives after resection without recurrence. 

The last case cited is an odontogenic tumor of unusual size in a 4-year-old child. It 
aused great deformity of the upper and lower jaws, interfering with eating and obliterating 
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the mouth. The roentgen examination showed thousands of partly calcified tooth germs. 
The tumor masses were excised and an excellent result obtained. 
eH. FT. 







Fibrome Osteogéne périphérique de la cavité buccale. (Osteogenic Peripheral Fibroma of 
the Oral Cavity.) <A. Périer and A. J. Held. Schweiz. Monatschr. f. Zahnh. 62: 268, 
1952. 





The authors report a case of osteogenic peripheral fibroma. No teeth were present 


in the tumor area at the time of examination. The tumor was fixed at its base by a small 
pedicle; the surface was a shiny bluish red. After the tumor was removed the histologic 
examination confirmed the diagnosis of gingival osteogenic fibroma. It has, however, 
revealed also a tendency toward keratinization in the superficial zone and therefore danger 
of cancer formation. The patient, however, did not return for the appointment in which 
this possibility could have been verified. The differential diagnostic possibilities for this 


very rare case are enumerated. 


R. H. Boitel. 


PLASTIC PROCEDURES 


La chirurgie réparatrice de vestibules buccaux. (Reparative Surgery for the Buccal 
Vestibulum.) M. Rapin. Schweiz. Monatschr. f. Zahnh. 62: 633, 1952. 





When malformations or deformities of the alveolar crests or the vestibule of the 
mouth present difficulties for the adaptation of artificial dentures, plastic surgery may 
render good services to make well-fitting dentures possible. The author presents three 
cases. The first was a patient who attempted suicide with an Army rifle fired into his 
chin. The large destructions of the oral floor, of the palate, and the nasal pyramid were 
restored by plastic surgery, partly by a tubular flap. In the second case, destruction from 
electric burns on the right cheek and vestibulum, with submaxillary fistula, was also 
restored by a tubular flap. A vestibulum was created by a surgical incision to form the 
suleus. A dermoepithelial flap was kept in place by an appropriately molded piece of com- 
pound. In the third case, a perforation of the left nasal floor caused by gun backfire had 
been operated unsuccessfully. A defect was left surrounded by strong sear tissue. Plastic 
surgery in several steps created an acceptable palatal surface for the adaptation of a fitting 


denture. The paper is impressively illustrated. 


R. H. Boitel. 


ANATOMY AND PHYSIOLOGY 


Anatomical and Physiological Considerations for the Positions of the Mandible. John R. 
Thompson. Australian J. Dent. 12: 22, 1953. 


If the concept that the position of the mandible is dependent on the balance of its 
musculature is true, then abuse of this principle in any of the phases of dentistry should 
have undesirable results. Several years ago this problem was investigated by tracing the 
changes that occur after the placement of prosthetic restorations. This study was based 
on radiographs obtained by means of the Broadbent-Bolton cephalometer. This method 
permits a high degree of accuracy, since the relation of the x-ray tube, films, and patient 
are constant and serial radiographs can be made. Therefore, any changes in the teeth, 
alveolar process, or the position of the mandible can be accurately recorded and studied. 
Several radiographs of the head were made on a large group of patients, requiring complete 
or partial dentures. These were taken before any teeth were removed, after the removal, 
before the insertion of the dentures, and at approximately six-month intervals thereafter. 

The evidence reported in earlier publications strongly supports the contention that the 
physiologic rest position of the mandible is stable. If the mandible is carried, by artificial 
restorations, to a position beyond that of physiologic rest, it will return to this position at 
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the expense of resorption of the supporting bone. This is unquestionably one reason for 
failure of certain cases of partial or complete dentures and restorative dentistry. 

The works of Neiswonger, Gills, Tench, Schlosser, and Holic should be studied for 
practical application of the concepts presented in this paper. 


ANESTHESIOLOGY 


Endotracheal Methods—Their Use and Abuse. John Gillies. Current Researchers in 
Anesth. & Analg. 30: 343, 1951. 


The endotracheal tube is one of the most valuable technical devices used in in- 
halation anesthesia. It provides an unimpeded channel for anesthetic gases and vapors. 
Also it is a protection of the lungs of an unconscious patient against aspiration. Intuba- 
tion may be accomplished by either orotracheal or nasotracheal routes. It should be done 
with as little trauma as possible to the patient. 

Certain disadvantages and sequelae are attendant upon intubation. Sore throats, mild 
gauze pack is used, the pharyngeal mucosa may be injured. 
The type of tube is important. The vinyl portex is superior to the convex rubber tube, 
because it becomes softer at body temperature and tends to conform to the lines of the 
pharynx and trachea. Dryness of the air passages is aggravated, particularly if the 
semiclosed method is used. Respiratory morbidity is higher with the use of an endo- 
tracheal tube. Heat regulation is disturbed. Injury to the tissues in the passing of a 
tube is of great concern. Lack of skill and oft-repeated attempts in blind intubation 
can cause marked damage. Granulomas of the vocal cord often occur. The mucous mem- 


to severe, are common. If a 


brane of the trachea may be excoriated by a molded curved rubber tube. 

“Tracheal intubation is perhaps the greatest technical aid at the command of the 
anesthetist. Its advantages to patient and surgeon have long been obvious, but sometimes 
undesirable features are associated with its management and these, unfortunately, always 


accrue to the patient.” 


ORAL PATHOLOGY 


Gewebsveranderungen als Folge schleimhautgetragener Prothesen. (Tissue Changes 
Caused by the Wearing of Prostheses.) E. Frohlich. Deutsche zahniirztl. Ztschr. 7: 


107, 1952. 


Forty-three autopsy specimens of bone fragments of the maxilla extending from the 
premolar region to the tuberosity were examined. The retrograde processes were of two 
kinds, first those found in an edentulous space which did not bear a denture and, second, 
those found in areas which served for the support of the denture. The former show the 
picture of a hypoplastic atrophy of disuse, with no osteoclastic activity noticed on the 
alveolar crest. In the latter osteoclastic bone resorption is noted only in those segments 
of the jaw which are normally covered by a very thin mucosa. A thick cushion of mucosa 
serves to modify the pressure. On account of the bone resorption at the crest of the 
alveolar process a secondary thickening takes place, which arrests the bone resorption 
gradually. Since in the region of the palate the prosthesis causes no changes, it is recom- 
mended that no gingival partial prosthesis should be constructed and no full horseshoe 


dentures, which do not cover the palate. 
H. R. Miihlemann. 
Fribroma del corpo della mandibola. (Central Fibroma in the Mandible.) T. Filippo. 
Clinica Odontoiatrica 7: 147, May, 1952. 


This case presented by the author as a central fibroma in the mandible may be quali- 
fied as an instance where the classification of a bone lesion does not bear out the histologic 
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evidence. According to a 13-year-old girl’s case history 
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exerted upon them by the neoplasm. The importance of 
tion of the correct pathogenesis of the lesion. The cli 







would drive the bony structure of the tissue back toward 







lined the benign character of this neoplasm. 








fibrous dysplasia. 






radiographic methods and that by histologic evidence. 





evaluated in view of the histologic evidence shown by the affected tissue. 
factor of significance. Six months before ad- 


of the patient and the sharp localization of the lesion, 
The presence of the deciduous molars gained a decisive significance in favor 


was explored and the tumor, which measured 5 mm. it 
The gross specimen of the removed tumor was a homogeneous hard structure which on 
showed a mother-of-pearl-colored fibrous tissue. The histologic descrip- 
tion given by the author refers to two main observations: (1) 
ture of the specimen, (2) bony remnants of a connective tissue degeneration. 


power magnification showed an abundant intercellular substance which made difficult ¢ 


and turned toward the center of a residual bone lamella. 
the fusiform and spheric cells with their scarce protoplasm as the constitutional elements of 


may have given rise to the formation of precollagenous and collagenous fibrils. 
evidently developed from the pre-existent bony structure; otherwise it would not have shown 
lamellated bone (even if modified) encased in the neople 
cells is obvious considering their exclusion from the normal cireulation and the compression 


this case led to believe doubtlessly in a pathologic proe 


in the course of its growth caused a progressive atrophy of the lamellae. 
limiting capsular membrane which was recognized by radiologic examination, and the histologic 
evidence of the residual lamellae within the neoplastic tissue and not at the periphery, under- 


as a central fibroma. He, in accordance with the view 
lesions belong to the group of osteitis fibrosa superimposed by dysplasia. 

Although Geschickter and Copeland list the central fibroma of the mandible along with 
other tumors of the bones, there is the tendency today to consider this bony lesion as a 
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, clinical and radiologic studies were 


d the findings thus obtained were 
The clinical 


aware of soreness in the lower jaw by touch- 
corresponded to the right mesial half of that 
swelling could be distinguished in the lower 


two deciduous molars was noticed. 


-alpation of that area showed a solid, bony hard prominence, nontender to pressure and 
The radiologic examination disclosed a sharp outlined bone 
The two lower right premolars were diverged with their long axis toward 


apparently they were not involved 
ties, the teeth and the bony lesion, 


The clinical signs of diagnosis, the relatively good health 


suggested the presence of a benign 


ce of the more frequent occurrence 


of cystic tumors in the lower jaw than in that of the upper gave another argument on 
n fact, with the diagnosis of a radicular cys aret 
In fact, with the diagnosis of a radicular cyst the area 


1 diameter, was surgically removed. 
a 


the rich fibroblastic struc- 
This refer- 


ence found its interpretation in the histology of the homogeneous calcareous tissue layer 


microscope. There were no osteo- 


Between the bone lamellae, recognized clearly in spite of 
their formal and structural changes, a cell-rich, fibrous stroma dominated the microscopic 
field. There was no trace of a medullar portion of the scattered bone elements. High- 
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and spherical cells. It was noticed 


that in some portions of the field these cells were disposed without any order in the 


tissue they were formed into groups 
These observations led to accept 


They were separated by amorphous intercellular substances which 


This tissue 
istic tissue. The degeneration of the 


this interpretation lies in the recogni- 
nical and radiologic examinations of 
ess of the center of the lesion which 
the periphery. The neoplastic tissue 
The presence of a 


In basis of these data the author hesitates to recognize this tumor lesion in the mandible 


of Krogius, claims that these bony 


In conclusion, there is a variance of result between that obtained through clinical and 


The former methods may establish a 


re 


co 








ABSTRACTS OF CURRENT LITERATURE 689 


clear-cut borderline, dislocation of the dental roots, two factors which might be considered 
as legitimate suggestions on behalf of a tumoral neoplasm. However, the histologic picture of 
the same bone specimen showed a neoplasm of the hyperplastic, fibrous tissue character between 
the bony formations. Therefore, the author suggests not to apply the name “tumor” to forma- 
tions in general where the histologic pictures exclude blastomatous formations. Fibrous 
dysplasia of the skeletal bones would better correspond to the pathogenesis even if the above- 


cited characteristics are in favor of a neoplasm of the expansive type. 


ORAL MEDICINE 


Hemihypertrophia faciei. (Facial Hemihypertrophy.) H. H. Rémer. Jeutsche Zahn-, 
Mund- u. Kieferheilk. 13: 245, 1951. 


A 27-vear-old unmarried woman with marked asymmetry of the face was examined. 
Her left eve was placed higher than the right, her left forehead was dome-shaped, her nose 
bent, her chin strong. This asymmetry started when she was 14 years old. Her feet and 
hands were large and wide. Neurologic examination was negative. Roentgen examination 
revealed a high vault of the skull. The pineal gland was calcified. There was no anlage of 
the frontal sinuses. The right orbit was wide and oval and directed upward. The sella 
turcica was small with a steep dorsum. The occlusion was not remarkable. 

The blood chemistry was as follows: total cholesterol, 198 mg. per cent, calcium, 
14 mg. per cent, total serum iodine, 16 gamma per cent, residual nitrogen, 38 mg. per cent. 

The patient suffered tetanoid attacks which disappeared completely on the adminis- 
tration of A.T. 10, with return to normal of the serum calcium. The author believes the 
disease to be due to a hypophysis controlled pluriglandular insufficiency. (The reviewer 
feels these deductions are not consistent with accepted theories of the relationship of these 
findings. 


H. R. Miihlemann. 


Treatment of Vesiculoerosive Stomatitis With Aureomycin Troches. A. A. Fisher and M. 
Leider. Arch. Dermat. & Syph. 64: 164, August, 1951. 


The cases treated, except one, were clinically what may be designated as recurrent 
nonfebrile aphthous stomatitis. Most patients gave clear histories of local points of pain 
in the mouth which quickly came to visible small erosions or ulcers. 

The patients were instructed that the tablet (aureomycin troche) was to be sucked 
slowly at stated intervals so that the maximum amount of active agent might be released 


and retained as long as possible in the area involved. 


Authors’ Comment 


“The most conservative analysis of the results may be stated as follows: 

“One case showed a total failure of treatment. 

“In one case treatment failed because a new stomatitis, apparently the effect of 
aureomycin therapy, was worse than the aphthae and consequently the patient could not 
maintain the treatment. He did not remain with us long enough to provide an oppor- 
tunity for us to try measures that might have counteracted the induced stomatitis. 

“One patient was cured with apparent permanence in two months. There was no 
recurrence upon cessation of treatment after this time. 

“In two cases the patients remained free of lesions so long as troches were taken 
regularly and constantly. 

“Three patients had considerable, though not complete, relief. The improvement 
consisted in fewer, smaller, or less painful lesions. 

“Tn short, six out of eight patients enjoved benefit. 

“There were, however, complications from the therapy in more than half the cases. 
One patient had mild diarrhea, which subsided spontaneously. One male patient had 
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pruritus ani, and a female patient, pruritis ani et vulvae. These conditions ceased of 
themselves. Two patients acquired a new stomatitis which did not show signs of self- 
restoration but, as will be explained later, was amenable to counteraction. This type of 
stomatitis is apparently common after topical treatment with antibiotics, particularly, it 
seems to us, after the use of aureomycin and penicillin. It may picturesquely be termed 
‘aureomycin or penicillin mouth.’ It shows itself as a bright redness of the entire oral 
cavity (buccal mucosa, palate, gingival sulci, ete.), beefy glossitis, perléche, and cheilitis. 
The main symptom is a burning soreness. 

“Three possible explanations have been advanced to explain complications of these 
types from antibiotic therapy. They may be listed as follows: 

“1, The conditions are due to Monilia or a preponderance of certain other micro- 
organisms resistant to the antibiotic which supervenes because the antibiotic suppresses 
some of the usual flora, particularly bacteria, and in the upset floral pattern ordinarily 
harmless or just potentially harmful microbes flourish. 

“2. The conditions develop because the antibiotic interferes with the production 
of certain essential nutrient factors, like fractions of the vitamin B complex, or injures 
some enzyme system of the cells of the mucous membrane so that they are deprived of 
capacity to utilize something essential. 

“3. The conditions, particularly the stomatitis, are caused by sensitization of the 
mucous membrane to the antibiotic or some other component of the troche.” 


=, 8% 


intraglandularen Penicllinbehandlung der akuten unspezifischen Parotitis. (The 
Interglandular Treatment of the Acute Nonspecific Parotitis.) Rud. Link. Beitr. z. 
Ztschr. fiir Hals-Nasen-Ohrenh. 2: 283, 1951. 


Sixteen cases of acute, nonspecific parotitis were treated with local penicillin injec- 
tions. These were intraglandular instillations made through Stensen’s duct, each consist- 
ing of 50,000 units of penicillin in 1 to 2 ¢.e. of saline solution. 

In twelve cases of simple inflammation, the inflammatory symptoms disappeared after 
two to three injections, within three to five days. The remaining four cases, which at 
the beginning of the treatment showed evidence of suppuration, were cured by this 
conservative treeatment in fourteen days or less. 


E. P. 8. 


Reporte Sobre un Caso de Lupus Eritematoso Exantematico. (Reports About a Case of 
Lupus Erythematosus.) <A. B. Saenz Sotolongo and Manuel Alonso Perez. Bol. 
Hosp. Militar 4: 53-60, 1951. 


This is case history of the unsuccessful treatment of lupus erythematosus disseminatus 
with cortisone. Improvement in the signs and symptoms of lupus were observed at the 
beginning. The patient received 18 Gm. of the drug in several courses, with rest intervals. 
Upon discontinuance of the therapy, the remission was not sustained. The usual precau- 
tions were followed to avoid complications of such therapy. There was noted a decrease 
in the leukocyte counts. 

The patient had previously received vitamins, antibiotics, and blood transfusion. 
Duration of the disease was eight months, with a fatal end. 

Leukopenia and slight thrombocytopenia were observed. Erythrocytie sedimentation 
was increased. Inversion of the albumin levels was not observed. A serologic test for 
syphilis performed in this case was negative. 

Cortisone produced remissions of symptoms for a longer period of time than any other 
drug. The L. E. phenomenon of Hargraves was observed. It should be clearly empha- 
sized that the study of this subject has not been completed and that further investigations 
are needed. 


Ana M. Gonzalez. 
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Operative Oral Surgery 
OPEN REDUCTION OF FRACTURES OF THE MANDIBLE* 
Ropert E. Crow.ey, D.D.S.,** Montrose, N. Y. 


EFORE the advent of the sulfonamide drugs and the antibiotics, oral 

surgeons, in undertaking the treatment of fractures of the mandible, gen- 
erally avoided wherever possible any intervention on the bone itself because of 
the risk of osteomyelitis. Now, due to the effectiveness of these drugs, a variety 
of techniques are empioyed in conjunction with the basic treatment of intraoral 
wiring and splinting. There are the various extraoral devices such as the 
Rodger Anderson splint with its securing pins fixed in mandibular bone, and 
the more recently used Steinman pins and Kirschner wires driven directly 
through the bone across the line of fracture. In addition to these, there is the 
method of direet wiring combined with open reduction, with which this report 
is eoneerned. 

Open reduction of fractures of the mandible may be defined as an operation 
in which the bone at the site of fracture is directly exposed by surgical dissec- 
tion, and after reduction to normal alignment, is secured by a metal plate or 
more commonly by wire passed between appropriately drilled holes in the frac- 
tured bone. It will be appreciated at once from this definition that open reduc- 
tion involves more surgery than other procedures employed in fracture work, 
and hence there is a certain reluctance to use it. In addition to this need for 
a wider surgical skill on the part of the operator, another deterrent is the fear 
of osteomyelitis mentioned previously. There is no reason for this, if the opera- 
tion is carried out with the same rigorous aseptic technique that obtains in other 
surgery, and if proper antibiotic is employed preoperatively and postopera- 
tively. 

The open reduction has one prominent advantage over other techniques. 
[t allows the operator to see directly what the situation is at the fracture site. 
With the damaged area exposed before him, he can remove any interposing 
tissue between the fractured ends of the bone; he can trim irritating edges of 
hone and freshen the bone ends; and, above all, he can place the fractured ends 
of the bone in correct alignment and secure them in that position, knowing the 
‘ractured surfaces are in intimate contact. 

From this consideration it follows that open reduction should be considered 
vhere the following conditions are found: 





_*Sponsored by the Veterans Administration and published with the approval of the Chief 
ledical Director. The statements and conclusions published by the author are a result of his 
vn study and do not necessarily reflect the opinion or policy of the Veterans Administration. 


**Chief, Dental Service, Veterans Administration Hospital. 
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1. Fractures whose treatment has been delayed and there is (a) marked dis- 
placement making for difficult reduction by other means, particularly in the 
hard to control third molar and symphysis areas, (b) complications at the frae- 
ture site. 

2. Fractures where the patient is actually or potentially uncooperative, 
especially neuropsychiatrie patients. 

3. Fractures where other methods have failed and nonunion resulted. 

To illustrate the use of open reduction three cases will be discussed. In the 
discussion of these cases, only the relevant matter will be covered so as to achieve 
brevity and focus upon the problem under consideration. It is, therefore, under- 
stood that in all these cases a complete physical examination and all basie labora- 
tory studies of blood, urine, ete., were carried out, as well as treatment for asso- 
ciated injuries. 

Case Reports 

Case 1.—A white man, 24 years of age, was in an automobile accident and suffered, 
among other injuries, a bilateral fracture of the jaw. The fracture through the left side 
The one on the right in the area of the symphysis was compounded and 


was simple. 
He was treated for this by a dentist who used an arch wire 


showed some displacement. 
on the lower jaw and intermaxillary wiring to immobilize and stabilize the mandible. 
Despite attempts to maintain the original alignment by rewiring to tighten the splint, 
elastic traction, ete., the action of the mylohyoid muscle continued to draw the fractured 
bone inward so that one part slid behind the other and an increased overriding of these 
fragments developed. The jaw as a result showed marked deformity, with narrowing in 
front, giving a triangular shape to the dental arch with the lower molar and premolar 


teeth in lingual position to the upper teeth (Fig. 1). 





Fig. 1. 


This was the situation when treatment was undertaken and it was decided that, 
owing to the marked overlap of the fractured bone fragments and the obvious fibrous 
adhesions, an open reduction should be done. Preliminary to the operation, the old 
mandibular arch splint was removed. A new sectional splint in two parts, divided at the 
point of fracture, was adapted and wired to the lower teeth. A fracture splint was also 
wired to the upper teeth. Preoperatively, the patient was given intramuscular penicillin 


therapy. 
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Operation.—Pentothal sodium was administered intravenously supplemented with nitrous 
oxide and oxygen. When a surgical depth of anesthesia had been reached, an incision was 
made through the skin below the border of the mandible. The skin, fascia, and the platysma 
muscle were divided and the site of fracture exposed. It was found that the outer bone over- 
lapped by about one inch the inner part of the fractured mandible. There was fibrous tissue 
between the two surfaces. This adhesion was freed with periosteal elevators. The fractured 
bone was then manipulated into position so that the freshened ends of bone were in good 
apposition. With a burr used at low speed, two holes were drilled in each of the fragments. 
One set of holes was placed about one-half inch on either side of the fracture and the other 
set was made at one-quarter inch from the fracture line. They were so placed as to allow the 
subsequently used stainless steel wire to resist best the forces that would act to disturb 
the correct alignment of the fracture. The wire was threaded through the holes and twisted, 
then folded upon itself so as to leave no sharp end projecting. The end of the longer 
wire was passed into a groove cut in a loose piece of bone to help stabilize this fragment. 
The tissues were returned to position and the incision sutured in layers, the skin with 000 
silk. Intermaxillary rubber bands were placed between the splints attached to the upper 
and lower teeth. In case of postoperative nausea, these rubber bands can be cut easily. 
Meanwhile they serve to maintain the proper occlusion and relieve any undue stress on 


the intraosseous wiring. 





Fig. 2 


The day following the operation the patient’s condition was good, pain was not 
excessive and was controlled with moderate sedation. Penicillin given intramuscularly was 
continued; liquid diet was prescribed. Now that the fracture was properly aligned, the 
sectional splint was joined into one unit. In this way, as much mechanical rigidity as 
possible was applied to the jaw to resist any force that might disturb the position of the 
reduced mandibular fracture. The elastic intermaxillary traction was removed, when 
normal occlusion was established and replaced by fixed intermaxillary wiring between 
the upper and lower splints. 

Postoperative x-rays showed the reduced fracture to be in good position (Fig. 2). 
The patient was kept under daily observation, at which fime oral lavage, removal of food 
debris from about the teeth, tightening of any loose wires, and placing of dental com- 
pound over parts of the splint that might be irritating to the cheeks and lips were carried 
out. Checkup x-rays were taken periodically during the course of the fracture’s healing. 
The patient’s recovery was uneventful and after six weeks the splint was removed. The 
fracture was found completely united. The intraosseous wiring placed at the time of the 
operation was, of course, left in place as intended. A checkup x-ray made three years 
after this operation showed normal bone at the site of the intraosseous wiring. 
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Case 2.—A man 60 years of age was struck on the jaw while in a fight. He did not 
apply for treatment at the time although his jaw was painful and swollen. Later he found 
it becoming difficult to open his mouth. He was admitted to the hospital for treatment 
eleven days after his injury. Examination of the mouth showed a compound fracture in 
the lower left molar area and a simple fracture on the right side in the premolar area. 
Swelling about these fractures, pain, and trismus were present. X-rays confirmed these find- 
ings (Fig. 3). The lower second molar was in the line of fracture and was too loose to be 
of any use for splinting purposes; it was extracted after the patient had been placed on 
sedation and penicillin therapy. The patient’s history and background showed that he was 
a chronic alcoholic with a psychoneurotic personality given to fits of violence. These facts 
were confirmed by the psychiatrist after seeing the patient. It was felt, therefore, that the use 
of any extraoral splints was contraindicated. Because of this and the delay in treatment, 
as well as the marked displacement of the distal part of the mandible, it was decided that 
an open reduction should be done. Besides, there was an area over the masseter muscle which 
was acutely sensitive to touch, and it was felt that this was either due to a badly 
traumatized jaw, or a sharp piece of projecting bone. A direct exploration of this site was 
indicated. The simple fracture on the right side could be controlled by an intraoral splint. 
After the healing of the opening into the mouth where the fracture was compounded, and 
where the tooth had been extracted, intraoral splints were adapted with some difficulty 
owing to the patient’s resistance. 





Fig. 3. 


Operation—Morphine, atropine, and penicillin were administered preoperatively. The 
patient was given Pentothal Sodium intravenously and nitrous oxide and oxygen. An in- 
cision was made through the skin beneath the lower border of the mandible at the site of the 
fracture. Skin and fascia were divided, uncovering the masseter muscle. Since the anterior 
part of this muscle covered the site of the fracture, it was reflected back, exposing the latter. 
Several spicules of bone were found in the area. One sharp piece was actually driven into 
the muscle. These fragments were removed. Two holes were then drilled through the posterior 
segment of the jaw and a single hole was drilled through the anterior part. A 24-gauge 
stainless steel wire was passed through these holes. Fracture was then reduced, bringing 
the bone into normal alignment, and wires were twisted, firmly impacting the fractured 
parts in correct apposition. The muscle layer and deep fascia were sutured with catgut. 
The skin edges were approximated and sutured with 000 black silk. 

The day following the operation the patient’s condition was good and intermaxillary 
wiring was placed between the upper and lower splints, thus immobilizing the jaws. 
Sedation and penicillin were continued. The site of the incision healed uneventfully and 
the skin sutures were removed after several days. Postoperative x-rays showed the 
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fracture to be in good position (Fig. 4). The fracture on the right side through the pre- 
molar area was, as anticipated, controlled by the intraoral splint. The patient’s recovery 
was uneventful and, after removal of the intraoral splints, the mandible showed good 
union five weeks after operation. Final x-ray showed initial ossification. 





Fig. 5. 


Case 3.—A white man, aged 30, applied for treatment one week after having been 
struck in the jaw during a fight. He at first believed that the soreness would go away, 
but it persisted and he had trouble opening his mouth and noticed a numbness over his 
chin, 

Examination indicated a fracture of the mandible on the right side in the area behind 
the third molar. X-rays confirmed this finding and showed an elevated displacement of the 
distal part of the mandible. Penicillin and sedation were administered and splints were 
fixed to the upper and lower jaws. Again it was decided that in view of the delay in treat- 
ment and the marked displacement of the posterior fragment, an open reduction would be the 
method of choice. 


Operation.—Pentothal Sodium was used intravenously with supporting nitrous oxide 
ind oxygen. When anesthesia was established, an incision below the lower border of the 
nandible was made through the skin. The subcutaneous tissue was divided. The anterior 
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border of the masseter muscle was similarly detached and retracted to expose the fracture. 
Tissue was found interposed between the elevated posterior part and the depressed 
anterior part of the fracture. This had to be freed and displaced from the area. The 
ends of the bone on either side of the fracture were exposed and a hole 2 mm. in diameter 
was drilled through each segment. A piece of 24-gauge stainless steel wire was threaded 
through these holes and the two ends twisted tightly together so as to approximate the 
fractured ends of the bone. With rongeurs a notch had been made in one side of the bone 
and the other piece locked into this so as to prevent slipping. The incision was closed in 
layers with catgut. The skin was sutured with 000 black silk. An elastic bandage was 
applied. 

Following the operation, intermaxillary wiring was applied to the upper and lower . 
splints that were already in position. Postoperative x-ray showed good position (Fig. 5). 
The usual procedures for postoperative treatment were carried out. The patient’s recovery 
was uneventful. The area of numbness disappeared in three weeks and after five weeks’ 
time the splints were removed. The jaw showed good union which was confirmed by 
x-rays of the area. This patient was re-examined a year after treatment and there were 
no sequelae to the retained intraosseous wiring. 


Conclusion 


As illustrated by the cases reported, possible complication can be avoided 
by open reduction of mandibular fractures. As already mentioned, there is 
often difficulty encountered in controlling the fragments in the anterior part 
of the jaw and the third molar region. If, in addition to the unfavorable 
location, there is a period of delay between the patient’s injury and his 
appearance for treatment, and there is a considerable displacement of the 


fragments, it is reasonable to assume that the fracture has become complicated. 
Under such conditions, even where it is possible to apply mechanical splinting 
successfully, bone union may not take place because of inclusion of tissue 
between the bone ends, or a healing process covering the bone ends that re- 


” 


quires “freshening. 
Summary 
1. Cases in which it is advisable to consider open reduction and direct 


wiring of fractured mandibles are discussed. 
2. Three cases are reported in which open reductions have been employed. 
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ODONTECTOMY OF MESIODENS AND THE SURGICAL ERUPTION 
OF IMPACTED PERMANENT INCISOR TEETH 


LEONARD A. SHERR, D.D.S.,* Baysipe, Lone ISLAND, N. Y. 


HE occurrence of supernumerary teeth in the maxilla and mandible is 

by no means uncommon. Stafne,® in his study of 48,850 consecutive 
patients, noted their presence in one patient in every 110 examined. Busch* 
estimated that supernumerary teeth occurred in 1.3 per cent of people, par- 
ticularly in the premaxilla. Nevertheless, their presence and the conditions 
that come to be as a result of their presence may oftentimes prove interesting. 

Although supernumerary teeth occur only one-tenth as frequently as do 
missing teeth, they bear a profound influence on the dentition and the ulti- 
mate occlusion of the individual. 

Any situation that seems to deviate significantly from the normal, or 
average, with regard to time, pattern, or position of eruption of the dentition 
should be thoroughly investigated, clinically and radiographically, as early 
as possible. Though supernumerary teeth are numerical anomalies, their 
existence does not necessarily imply a greater number of visible teeth in the 
dental arch or adnexa. Too frequently they so involve the dentition as to 
cause delayed eruption, and, at times, complete impaction of, components of 
the arch. 

Such a situation may be seen in the presence of mesiodens in the midline 
of the anterior superior alveolar process and palate. Though many pathologic 
conditions bring about retarded eruption and displacement of teeth, these 
odontologie entities are frequent offenders. Early diagnosis is paramount 
lest more serious pathology develop. 

Mesiodens are peg-shaped, rudimentary, supernumerary teeth found in 
or near the midline of the maxilla between, or apical to, the permanent central 
incisors. They generally occur in pairs but single mesiodens are not uncommon. 
Histologically, there is no difference between these specimens and normal teeth. 
Occasionally supernumeraries of the anterior maxilla approach the size and 
shape of permanent teeth, but this variety is usually found distal to the central 
incisors or between the lateral incisors and euspids. They are not true 
mesiodens in the sense of the term as implied by Bolk.* 

Mesiodens are interesting in that their etiology is not absolutely es- 
tablished. Some authors feel they are the product of atypical hyperactivity 

From the Oral Surgery Department, Queens General Hospital, Jamaica, Long Island, N. Y., 
Dr. George H. Dow, Director. 

*Formerly Intern in Oral Surgery, Metropolitan Hospital, New York, N. Y., and Resident 
in Oral Surgery, Queens General Hospital, Jamaica, Long Island, N. Y.; Assistant in Den- 
tistry, Jewish Sanitarium and Hospital for Chronic Diseases, Brooklyn, N. Y.; Clinical As- 
sistant Visiting Dentist, Queens General Hospital, Jamaica, Long Island, N. Y. 
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of the dental lamina and develop as a result of continued growth of the 
unresorbed ectodermal and mesodermal remnants of odontogenesis, sometimes 
existing in interspaces between developing teeth. 

The theory of atavism has been mentioned quite often. Bolk? and Kron- 
feld,® particularly, consider mesiodens a true form of atavism, that is, the 
chance occurrence of third incisor teeth previously eliminated from the 
mammalian dentition in the process of evolution. The occurrence of these 
elements thereby implies a reversion to the dentition of now extinct primates, 
having possessed at one time three incisor and three premolar teeth in each 
quadrant of the maxilla and mandible. 

Because mesiodens often develop simultaneously with the formation of 
the normal teeth they very frequently are responsible for delay and non- 
eruption of one or more members of the permanent dentition. The irregu- 
larity of position and the pressure they bring to bear on adjacent teeth result 
in the impaction of the latter. As a rule they are painless and asymptomatic. 
However, in some cases the pressure exerted may cause erosion and devitaliza- 
tion, with accompanying pain and other symptoms. 

Salzmann® feels mesiodens, and supernumerary teeth in general, which 
interfere with the normal development of the occlusion should be removed as 
soon as possible after the diagnosis is made, to prevent secondary deformity 
and other pathology. Whenever possible, Thoma’! and McCall and Wald’ 
feel their removal should not be undertaken until the formation of the roots 
of the permanent teeth is completed, in order to avoid injury during the 
operation. Thoma’ agrees, however, that mesiodens should be removed as 
soon as possible if their position would result in severe malocclusion or 
pathologie disturbances. 

Mesiodens causing impaction of one or more permanent teeth is fairly 
common, and torsiversion and labial displacement also result from the im- 
pingement of these rudimentary structures. They may cause wide diastemata, 
and more serious complications when inverted and growing toward the nasal 
cavity. 

In situations such as these it is wisest to remove the teeth as soon as 
possible. Eruption and penetration into the nose through the nasal floor ean 
cause obstruction and discharge, with abundant secretion. Several cases of 
this sort have been reported.™ 

On occasion, cyst formation occurs about the supernumerary teeth and 
extensive bone destruction follows. Starting in the anterior aspect of the 
palate, cysts can grow very rapidly, eventually involving the entire palate or 
anterior alveolar process. 

The following is a case history with a description of the removal of 
mesiodens from the anterior superior alveolar process of the maxilla. The 
patient was a child in.whom eruption of the permanent maxillary incisors 


was delayed. 
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Case Report 
J. R., a well-nourished, well-developed, 9-year-old white male child, presented with 
a full complement of teeth normally seen in a child of his age, with the exception of four 


permanent maxillary incisors. 


Fig. 1. 





Fig. 2. 


Fig. 1.—Full, firm edentulous alveolar process. Permanent incisors have failed to erupt. 
Fig. 2.—Extensive vertical growth of alveolar process. Slight extrusion of mandibular 
central incisors. 





Present in all quadrants were the deciduous cuspids, the first and second deciduous 
molars, and the first permanent molar teeth. In the mandible the permanent central in- 
cisors had erupted to the full extent of their crowns, three-fourths of the right lateral 
incisor crown was visible, and the incisal half of the left lateral incisor had grown 
through the crest of the alveolar process. In the maxilla none of the permanent incisors 
were evident. 

Examination of the edentulous area revealed a full, firm alveolar process from cuspid 
to cuspid with only the slightest suggestion of permanent tooth crowns impressed on the 
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labial aspect. With the posterior teeth in maximum centrie occlusion, the vertical height 
of the alveolar process was such that it contacted the incisal edges of the lower permanent 
central incisor teeth (Figs. 1 and 2). 

A history taken from the mother revealed no pertinent information other than the 


usual childhood infectious diseases. Growth patterns were normal, diet well balanced, and 


no signs of retarding diseases such as hypothyroidism were present. All deciduous in- 


cisors were shed during the sixth year of life. The first permanent molars and permanent 
lower incisors had erupted as normally scheduled during the sixth and seventh years, and 
were followed a short time afterward by the lower permanent lateral incisors. All teeth 
in the mouth were well formed and no signs of hypoplasia or hypocalcification existed. 

Intraoral and occlusal x-rays were taken of the anterior maxilla and revealed the 
presence of two rudimentary teeth in the midline of the anterior alveolar process. One 
tooth, conical in shape, with some evidence of root growth, was imbedded in the palatal 
aspect of the alveolar process, resting against the cingulum of an impacted right per- 
manent central incisor. Its position was normal with regard to the direction of intended 
eruption. 

The second supernumerary tooth consisted of barely more than the crown of what 
resembled a lateral incisor. It was inverted in the very midline of the alveolar process, 
was surrounded by a radiolucenecy suggesting a dental follicle, and was firmly impressed 
against the cingulum of the left permanent central incisor. The latter was in torsiversion 
with its cingulum rotated toward the mesial, the inverted mesiodens creating a diastema 
between the central incisors and causing a lingual locking of both permanent lateral 


incisors (Figs. 3 and 4). 


Fig. 3. Fig. 5. 
Fig. 3.—Note palatal position of right mesiodens with inverted member situated in alveo- 
lar process. - Occlusal film. 
Fig. 4.—Occlusal film illustrating an inverted mesiodens in midline causing diastema and 
torsiversion of left permanent central incisor. 
Fig. 5.—The rudimentary supernumerary teeth after removal. The smaller mesiodens on 
left lay inverted in the midline. 


Each lateral incisor lay in the same position as the adjacent central incisor, the 
left in torsiversion, the right not at all rotated. 

Consultation with the orthodontic service resulted in the decision to remove the 
mesiodens immediately in order to relieve the interference preventing eruption of the 


incisor teeth. Surgical eruption of the latter was suggested, the two procedures to be 


undertaken concurrently. 
Due to extreme apprehension and lack of cooperation on the part of the patient, the 
method of choice was general anesthesia, supplemented with sodium luminal, Demerol, and 


scopolamine premedication. 
In the hospital operating room, under nitrous oxide-oxygen-ether anesthesia adminis- 


tered through nasotracheal intubation, with a gauze barricade guarding the pharynx, a 
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horizontal incision was made along the crest of the alveolar ridge from cuspid to cuspid. 
Vertical extensions followed, carried labially toward the mucolabial fold and palatally along 
the gingival margins of the cuspids and deciduous first molar teeth. Two mucoperiosteal 
flaps were elevated to expose the alveolar process completely. 

Using a fine chisel and blunt nose rongeurs, a thin lamina of bone was removed from 
the labial, incisal, and palatal aspects of the impacted teeth. One mesiodens was care- 


Fig. 6. 





Fig. 6.—Permanent central incisors of the maxilla five days following surgical eruption. 
Lateral incisors cannot be seen in photograph. 

Fig. 7.—Photograph taken sixty days after surgical intervention. In comparison with 
Fig. 3 taken eight weeks earlier, note contrast in positions of the left incisors. 


fully exposed and found lying palatal to the right central incisor, the removal of slightly 
more bone laid bare the inverted mesiodens in the midline. Both were removed with root 
forceps and the sac gently enucleated to eliminate cystic growth (Fig. 5). 

The irregular edges of bone were trimmed smooth and the mucoperiosteal flaps 
festooned to allow for exposure of the newly erupted crowns. Sutures were taken, the 
mouth cleansed, and the child returned to the ward. 
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Antibiotic therapy, penicillin, 300,000 units twice daily, was instituted and main- 
tained for forty-eight hours. Cold applications were applied to the midface and lip to 
reduce and control pain and swelling, and frequent warm antiseptic mouthwashes were 
ordered. 

On the fourth day sutures were removed and subsequent healing was uneventful. 
By the twelfth day the new gingival tissue, plastically shaped to proper contour, had 
contracted to the desired position and tonus. The full anatomical crowns of the central 
incisors, as well as the incisal half of the lateral incisors, were exposed (Figs. 6 and 7). The 
child was referred to the orthodontic service for corrective therapy. 
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A CASE OF MUTUAL IMPACTION INVOLVING A VESTIGIAL 
SUPERNUMERARY PREMOLAR TOOTH 


S. M. Kozou, D.D.S., Boston, Mass. 


HE mutual impaction of teeth has been described before by the author.’ 

The term “mutual impaction” refers to a condition in which two unerupted 
teeth are impacted against each other. It differs from a simple impaction in 
that the latter refers to a completely or partially impacted or unerupted tooth 
which may have for its opposition an erupted proximal tooth as well as soft 
tissue and bone structure. 

This ease is presented for the following reasons: 


1. Two supernumerary odontogenic bodies are involved. 
2. The case presents a surgical problem. 
3. It offers an opportunity to present a useful surgical technique. 


Case Report 


A healthy white female; 28 years of age, complained of marked pain in the lower right 
jaw, extending from the area of the mental foramen posteriorly and upward along the 
ascending ramus to the facial area, anterior to the external ear. There was also some 
neurologic pain at the right side of the head in the parietal area. Sedation with codeine, % 
gr. at four-hour intervals, had been necessary for several days previously. 

The preliminary clinical examination was essentially negative, there being no abnormal 
swelling or sensitivity to pressure and percussion. The patient stated that the lower right 
second premolar had been extracted about five years previously. This was confirmed by in- 
quiry from her previous dentist. Lateral jaw and interdental roentgenograms revealed what 
appeared to be a completely impacted supernumerary premolar tooth with an unusual forma- 
tion at the apical portion of the root. At first, this was considered to be a marked radicular 
curvature with exostosis. Closer examination, however, under magnification, indicated that 
this formation consisted of two separate and distinct odontogenic bodies which met directly 
in the normal path of the inferior alveolar nerve (Fig. 1, A and B). 

On July 21, 1951, the patient was admitted to the hospital for operation. Pre- 
medication consisted of 4 gr. morphine sulfate, 1459 atropine sulfate, and 300,000 units of 
penicillin injected intramuscularly three hours preoperatively. Anesthesia was obtained 
locally by inferior alveolar and long buccal nerve block, with 4 ¢.c. of Novocaine 2 per 
cent, Cobefrin 1:10,000. 

A Jelenko arch wire splint was first placed in position and wired to the lower teeth 
as a precaution in case a fracture should result from surgical interference during the 
process of odontectomy. 

A semicircular incision was made midway between the superior and inferior borders 
on the buccal side of the mandible over the area. The mucoperiosteal flap was elevated 
and retracted, exposing the mental foramen and the buccal surface of the body of the 
mandible to the distal of the first permanent molar tooth. The bone over the area of 
the fully developed impacted tooth root was perforated with a series of semicircular 
holes which were then connected together with cross-cutting fissure burrs, care being 
taken not to injure or interfere with the inferior alveolar nerve which was clearly ex- 
posed at a point only 3 mm. distant from the mental foramen. 

The impacted premolar was then cut sectionally three times from crown to root 
apex and removed in sections with great care and a minimum of pressure. Immediately 
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after this stage of the operation, the area was cleansed thoroughly first by means of a 
suction point and then with sterile isotonic saline solution to insure the removal of bony 
particles (Fig. 2, 4 and B). 


A. 





B. 


Fig. 3.—A, Complete removal of mutually impacted tooth bodies; B, lateral jaw plate of A 
showing cortical bone intact with no fracture present. 


Fig. 4.—The vestigial body. 


The inferior alveolar nerve was then elevated by means of a nerve hook and there, 
lying immediately beneath and in contact with it in its own simulated crypt, perilously 
close to the external cortex of the inferior border of the body of the mandible, the 
mutual member of this clinical entity, the vestigial supernumerary premolar tooth, was 
found. 
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At this point, any undue pressure might have fractured the jaw and, realizing this 
situation, great caution was exercised as my assistant lifted up the inferior alveolar nerve 
by means of the nerve hook. By gentle application of left and right Winter elevators and 
the final use of a Crane pick, the vestigial body was removed without fracture of the 
mandible (Fig. 3, 4 and B). It can be seen that there was just enough cortical bone intact 
at the inferior border of the mandible which, together with the lingual plate, maintained the 
mandible in its normal position. The splint was left on to insure support for several more 
weeks. 

After the impacted vestigial tooth body had been completely removed (Fig. 4), Gel- 
foam saturated with 500,000 units of sterile penicillin solution was placed into the wound 
and the necessary sutures taken. 

Postoperative Course.—The penicillin intake was 300,000 units intramuscularly on 
the two postoperative days. Thereafter penicillin was administered by mouth in the 
form of penicillin procaine tablets, 100,000 units each, one every four hours. This dosage 
was kept up for five days. 

An ice pack was maintained in place twenty minutes per hour for twenty-four hours 
postoperatively. Discoloration and cervical swelling were minimal. The patient was 
placed upon a modified soft diet for two weeks and a prophylactic vitamin regime was 
prescribed. Only on the first two postoperative nights was codeine, % gr., administered for 
the control of pain, which was minimal. 


Discussion 

It should be noted that in the technique described, the lower right first 
permanent molar was preserved. It was not necessary to sacrifice this tooth 
in order to gain access to the impacted bodies. The unnecessary removal of 
a tooth to gain access should be avoided. In this case, its injudicious extrac- 
tion might have weakened that portion of the mandible so as to have made 
fracture possible during the ensuing surgical procedure. 

I would also like to stress the advisability of using the intraoral approach 
wherever possible in keeping with good surgical judgment. This is to be 
preferred to a technique involving extraoral incision. The late Leo Winter 
stated, “It is difficult to justify making an external incision when the intra- 
oral operation is feasible,’* provided, of course, that the specific operation 
could be performed intraorally with due regard to the best interests of the 
patient. 

Conclusion 

A ease of mutually impacted supernumerary premolar tooth bodies has 
been presented. The necessity for careful roentgenographie examination, 
evaluation, carefully planned surgical procedure, precautionary splinting of 
the mandible, microscopic examination of removed tissue, and the advantage 
of the intraoral approach have been stressed. 
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Periodontia 


THE INCIDENCE OF GINGIVITIS AMONG A SAMPLE OF 
MASSACHUSETTS SCHOOL CHILDREN* 


Davi G. Stan, A.B., D.M.D.,** anp Henry M. Gotpman, D.M.D.,*** 
Boston, Mass. 


Introduction 

BASIC evaluation of the incidence of gingivitis has long been a recognized 

need, but only in recent years has this problem been approached. Epi- 
demiologie data are best gathered by some method which can be applied by a 
variety of investigators, in widely separated localities, and without having 
previously worked together. Such a method, the DMF system, has been avail- 
able for rating caries experience for some time. There has also been available 
a method for collecting epidemiologic data on gingivitis, the PMA charting sys- 
tem of Schour and Massler. Besides other investigations, Massler and associates 
have published a report on some 33,000 children from the Chicago and Phila- 
delphia areas. The present study was undertaken to determine the frequency 
of gingivitis among children in another geographic area. 


Materials and Methods 

By arrangement with the school department of the town of Brookline, Mass., 
and through the cooperation of the Dental Division, Massachusetts Department 
of Publie Health, permission and facilities for the examination of children in 
the Brookline schools were made available. Approximately 100 children from 
each of nine grade schools were examined, and 800 students in the high school. 

Each of two dentists in a team examined alternate children and care was 
taken to see that neither examined only one sex. The child was seated on a 
chair in front of the examiner, who, with the aid of a throat stick, made a 
visual examination by daylight of the gingivae throughout the mouth. Each 
examiner entered his evaluation on the PMA chart, and on a second chart 
which will be discussed below. 

The PMA charting method used in these examinations provides a con- 
venient measurement basis: the oral cavity is divided into papillary, marginal, 
and attached components in relation to the various teeth, and each component 
is then graded 1 or 0, indicating whether or not gingival inflammation is found 
in the area. This provides not only an index of the incidence of gingivitis; but 
also a guide to the areas involved. Schour and Massler feel that the sum of 
the areas affected also provides a measure of the severity of the gingivitis. 

— wa oan BR RA Be was carried out by members of the periodontal 
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In the present study a secondary chart was also employed to provide further 
information as to caries experience, hygiene, and a simple breakdown of areas 
affected by gingivitis (maxillary, mandibular, anterior, and posterior), and to 
attempt to determine whether information equivalent to that provided by the 
PMA chart might be obtained with a simpler method. This supplementary 
chart was used for the first time in the present study. 


TABLE I. INCIDENCE OF GINGIVITIS IN GRADE SCHOOL GROUPS 


| TOTAL 

| | 
NUMBER NUMBER PER CENT AREAS IN- | AVERAGE AREAS 
EXAMINED | AFFECTED | AFFECTED VOLVED | INVOLVED 


5 14.3 9 1.8 
7 30.4 42 6.0 
12 21.7 ~~ 51 4.2 
7 3.2 26 
16 26.2 114 
23 
6 
6 


12 








860° 





Schour and Massler have indicated that no marked bias enters the findings 
as a result of the use of a number of examiners, and such a procedure is the 
only practical one when a large number of subjects is to be studied. Never- 
theless, prior to beginning the study, the examiners had met in a group to go 
over the charting method and to attempt to iron out individual differences. 
During the study, spot checks were made at several times to determine whether 
the individual examiners were making similar evaluations. No marked differ- 
ences were noted, lending further support to the combining of results obtained 
by different dentists. 
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Concurrently with the present study, a DMF survey and an orthodontic 


survey were carried out on the subjects. 


After the Brookline survey was com- 


pleted, a similar survey was made in the Archbishop Williams High School in 


Braintree, Mass. 
14 and 15 years old. 





AGE | AREA* 
1 
13 
9 
Total 
l 
14 
9” 
Total 
1 
15 
» 
Total 
1 
16 
” 
Total 
1 
17 
2 
Total | 
Totals £1 
2 
Grand 
totals 





TABLE II. 


SEX 














INCIDENCE OF GINGIVITIS IN HicgoH ScHooL Groups 


This school is a new one and had a preponderance of students 











AVERAGE 
































| | TOTAL — 
NUMBER | NUMBER PER CENT AREAS IN- AREAS 
EXAMINED AFFECTED | AFFECTED | VOLVED | INVOLVED 
- — << a 193 * Ve 
35 14 40.0 128 9.1 
76 28 36.9 321 11.5 
33 11 33.3 127 11.5 
40 6 15.0 79 13.2 
“os 17 23.3 206 12.1 
~ 149 45 30.2 527 io, ce! 
~ 30 ~ 35.8 200 6.7 
75 17 22.7 120 7.1 
159 47 29.6 320 6.8 
83 24 28.9 210 8.8 
101 15 14.3 156 10.4 
184 39 21.2 "B66 9.4 
343 — 86 25.0 ~ 686 8.0 
~ 100 ~ 40 40.0 ~ 418 ~ 10.5 
102 33 32.4 225 6.8 
202 73 36.1 643 es 
96 3 35.4 355 10.4 
98 20 20.4 174 8.7 
194 ‘54 27.8 ‘529 9.8 
396 27 32.1 1,172 9.2 
79 a 39.3 376 12.1 
95 26 27.4 176 6.8 
174 57 32.8 552 9.7 
65 16 24.6 136 8.5 
64 6 9.4 37 6.2 
129 22 17.1 173 7.9 
303 . 26.0 — 725 9.2 
_ - ~ 16 7.2 93 5.8 
38 13 34.2 85 6.5 
‘St 29 35.8 ‘178 ~ 6.1 
20 9 45.0 207 23.0 
8 2 25.0 65 32.5 
28 li 39.3 272 24.7 
109 40 36.7 450 — 
 _—_—.lmlc lie 37.7 1,280 98 
345 103 29.9 734 72 
692 234 33.8 2,014 ~ 8.6 
297 94 31.6 1,035 11.0 
311 49 5.8 511 10.4 
608 143 23.5 1,546 10.8 
1,300 377 29.0 3,560 9.4 





*Area 1, Brookline High School ; Area 2, Braintree (Archbishop Williams High School). 
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Following completion of all the examinations, the charts prepared by the 
examiners were collected and individually evaluated. Summary tabulations 
were prepared, and information from the separate charts compiled for statistical 
interpretation. 

Findings 

The initial treatment of the data collected was on a basis of age and sex. 
The findings are summarized in Table I and indicate that among the grade 
school children 26.9 per cent were affected by gingivitis, with an average PMA 
of 8.7. For the entire grade school group, the average PMA index shows a 
slight, though not consistent, increase from the age of 5 through the age of 13. 

The high school groups are considered in Table II. The ages in this group 
range from 13 through 17 years. Among Brookline high school girls, 29.9 per 
cent were affected, with an average PMA of 7.1. Among the boys, 37.7 per 
cent were affected, with an average PMA of 9.8. Of the Braintree group, 15.8 
per cent of the girls and 31.6 per cent of the boys were affected by gingivitis, 
and the PMA indices were 10.4 and 11.0, respectively. 

The Chi? test was applied to determine whether there were any significant 
differences among these groups. This method indicated that, among the Brook- 
line grade school children, there was no significant difference in the incidence of 
gingivitis between the boys and the girls. However, the incidence of gingivitis 
among the high school boys was significantly higher (5 per cent level) than 
among the girls in both the Brookline and Braintree groups. Since the entire 
Braintree groups seemed to be less affected than the Brookline high school stu- 
dents, these two groups were compared, and again there was a significant differ- 
ence, the Braintree students having a lower incidence of gingivitis. 


TABLE III. Type or INFLAMMATION, AVERAGE P-M-A PER AFFECTED INDIVIDUAL 





















































[ No. | No. |__ MAXILLARY MANDIBULAR | | COMBINED | 

GROUP* |EXAM.| AFF. | P M A |P-M-A| P M A |P-M-A| P M A | P-M-A 
1 444120 20 18 O02 41 26 20 02 47 46 38 05 88 

2 416 111 21 21 01 43 23 18 O1 43 44 40 02 86 
860 231 20 20 02 42 25 19 O01 45 45 39 03 “87 

3 345 1038 21 09 00 31 25 14 O02 41 46 23 O02 7.1 
4 347 131 37 #17 00 55 28 15 00 43 65 32 O1 98 
692 234 30 14 00 44 27 14 00 42 57 29 O1 86 

5 311 49 32 24 03 59 23 22 00 45 -55 47 03 104 
6 297 94 28 27 00 56 25 29 00 54 54 5.7 00 11.0 
608 148 29 26 O1 5.7 24 27 00 51 54 53 01 108 

Totals 2,160 608 26 19 01 46 25 19 O1 45 52 38 O02 91 





*Group 1, Brookline Grade Schools, Girls 
Brookline Grade Schools, Boys 
Brookline High School, Girls 
Brookline High School, Boys 
Braintree, Girls 

Braintree, Boys 
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The data on type and location of inflammation are summarized in Table 
III. This summary was made in three categories: male, female, and combined 
male and female, and indicates that of all subjects examined, 28.1 per cent were 
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affected by gingivitis, with an average of 9.1 areas per affected individual. The 
maxillary PMA averaged 4.6 and the mandibular, 4.5 areas. 

The next subdivision of the data was according to the examiner’s estimate 
of the oral hygiene of each individual examined. The rating was on a basis of 


good, fair, or poor, and shows that in both high school groups there are far more 


girls rated ‘‘good’’ than boys. The Chi? test indicates that these differences are 


significant (5 per cent level). 

In consideration of the earies incidence, it was intended that low caries in- 
cidence should mean up to three carious areas (not a DMF rating, but simply 
a reference to the number of unfilled or poorly filled areas likely to lead to 
gingival inflammation). The moderate caries group was to include those chil- 
dren having from three to six such areas and the high incidence group, those 
with more than six areas likely to produce gingival irritation. In short, this 
categorizing was intended to divide the restorative situation, not on a basis 
of how much restoration had been done or remained to be done, but on a 
basis of how much the existing carious areas and restorations were likely to be 
sourees of gingival inflammation. In these groupings, the differences between 
the boys and girls were of little importance, and the only marked difference 
noted was that the Braintree group scored less individuals in the low caries 
group than either of the Brookline groups. 





TABLE IV. CLASSIFICATION ACCORDING TO HYGIENE AND CARIES INCIDENCE 





| ae HYGIENE CARIES INCIDENCE 






































GROUP* | EXAM. GooD FAIR POOR LOW MODERATE HIGH 
— 444 47.4 44.4 8.3 53.6 31.8 14.6 
2 416 42.8 47.1 10.1 51.0 36.1 13.0 
860 “44.9 “45.7 - 52.3 33.9 “13.8 
3 345 64.7 30.1 5.2 52.7 38.3 9.0 
4 347 42.1 43.5 14.4 48.7 36.9 14.4 
692 “53.5 36.9 ~ 9.8 “50.7 37.6 Bik g 
5 311 63.0 28.3 8.7 7.6 40.2 22.2 
6 297 36.7 45.8 17.5 27.3 44.7 28.0 
608 50.2 “36.9 “13.0 “32.5 42.4 “25.0 

Totals 2,160 49.1 40.4 10.5 46.3 37.5 — ie 





*Group 1, Brookline Grade Schools, Girls 
2, Brookline Grade Schools, Boys 

Brookline High School, Girls 

Brookline High School, Boys 

Braintree, Girls 

Braintree, Boys 


Horde cor 


Table V shows the final consideration of the basie data, that made from 
material tabulated entirely from the supplementary charts. These figures in- 
dicate that, where there was gingivitis, there was papillary inflammation in about 
five-sixths of the cases studied, marginal inflammation in about one-half, and 
attached gingival inflammation in about one-twenty-fifth. Anterior inflamma- 
tion outweighed posterior inflammation by approximately 2.5 to 1, and the man- 
dibular areas and maxillary areas, as previously noted, showed about the same 


frequency of inflammation. 
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TABLE V. SUMMARY, TYPE OF INFLAMMATION WITH LOCATION 


NUMBER| l 
| NO. OF aP- INFLAM MATION ___ LOCATION 


|CHILDREN| FECTED| PAP. | MARG. | ATT. | ANT. | POST. | MAX. | MAND, 
Brookline grades, 444 120 100 74 9 107 
girls 
Brookline grades, 416 8$ 64 6 100 
boys 
Brookline grades, 860 
_ total ¥ 
Brookline high, 
girls 
Brookline high, 
_ boys 
Brookline high, 692 
__total . 
Braintree girls 311 ‘ 41 26 42 
Braintree boys 297 ‘ 67 52 87 
Braintree total 608 108 78 129 
2.160 503 310 23 540 
Discussion 

A number of the findings from this survey of 2,160 Massachusetts school 
children do not seem to follow the generally accepted concepts of the incidence 
of gingivitis and particularly differ from the study made by Massler and asso- 
ciates in 1950, although in a lesser degree from the more recent 1952 study. In 
our present study, 860 children in the age range of 5 through 13 years were 
examined, a group which compares with the earlier Massler study, and an addi- 
tional 1,300 in the age range of 13 through 17, which period of adolescence had 
not been included in either of the Massler studies. The present survey indicates 
that only 26.9 per cent of children examined in the age group of 5 through 
13 years were affected by gingivitis, in contrast to an over-all 64.3 per cent 
affected in the Chicago survey (1950) and somewhat less in the Chicago-Phila- 
delphia (1952) survey. 

Massler and associates computed their PMA ratings on the basis of the 
entire group studied, rather than on an average per affected individual. In the 
present study, where less than one-third of those examined were affected, it was 
felt that the latter method had more validity. 

Although statistically either method is acceptable, it is felt that the one we 
have selected gives a truer picture of the distribution of the PMA values. In- 
cluding the unaffected individuals would, we feel, indicate that the average 
child with gingivitis is much less affected than is actually the case. Further- 
more, such a procedure would distort the curve of PMA values, as Fig. 1 indi- 
eates. It is quite possible that the PMA values are distributed in a bell-shaped 
curve, cut off at the zero PMA point, rather than in the J-shaped, or die-away, 
curve indicated if the zero PMA group is included. Fig. 1 is a semilogarithmic 
plot, which characteristically will give a straight-line distribution to either half 
of a bell-shaped curve. It is notable that, on eliminating the zero group, the 
remainder of the points (with the exception of those at the far right of the 
chart) distribute in very nearly a straight line. For that reason, we have not 
followed the method of Massler in computing average PMA values. 
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Massler and associates have pointed out, and the present study has con- 
firmed, that papillary gingivitis is seen most frequently, often when there is no 
marginal or attached gingival inflammation. Although this is true, our over- 
all lower incidence indicates either a difference in evaluation of what constitutes 
a gingivitis or true lower incidence in the Massachusetts children examined. It 
is stated that in India, periodontal disease is a far greater problem than caries. 
New England is a known high-caries area for children, and it is possible that it 
may well be a low periodontal disease area among younger individuals. 


FREQUENCY DISTRIBUTION P+M+A 


2160 MASSACHUSETTS SCHOOL CHLOREN 






3 
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(LOGARITHMIC) 


P+M+A 


Fig. 1. 


The differences noted between the boys and girls in the high school groups 
(Fig. 2) perhaps may be associated with the differences in oral hygiene. In 
both the Brookline and Braintree schools, the boys had distinctly poorer oral 
hygiene and distinctly higher incidences of gingival inflammation than the girls. 
However, poor oral hygiene in many eases may be a sequel to gingival inflamma- 
tion as well as a cause. Inflamed, sore, gingival tissues may be quite painful 
on brushing, and it is quite possible that oral hygiene may be neglected where 
gingival inflammation exists. Also, it has often been noted that boys of 11 
through 15 years tend to be rather careless in matters of hygiene, whereas girls 
of the same ages will be much more careful. This alone might be the basis for 
the higher incidence of gingivitis among male students. 
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LOCATION OF AREA OF INFLAMMATION 
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The present study bears out the conclusion of Massler and associates that 
the posterior segments are much less often affected than the anterior segments. 
Perhaps even more interesting is the fact that, contrary to general opinion, 
the mandibular areas show no higher incidence of gingivitis than the maxillary 
areas (Fig. 3). 

The material obtained from the supplementary chart so closely approxi- 
mates that obtained from the PMA chart as far as incidence is concerned, and 
provides such valuable additional information, that it would seem that very 
useful epidemiologic data can be collected with such a chart as we have em- 
ployed, without the necessity for charting every area of the mouth. 


Summary 

One grammar school group and two high school groups, totaling 2,160 
individuals, were examined with regard to the incidence of gingivitis. The 
customary PMA system of charting was used, in conjunction with a supple- 
mentary chart. Among the entire group, 618 individuals showed evidence of 
gingival inflammation. The highest incidence was in papillary areas, with 
marginal areas much less affected, and attached gingival inflammation quite un- 
common. 

Conclusions 

1. Among 2,160 children examined, 28.1 per cent showed gingival inflamma- 
tion. 

2. Among high school students examined, the boys showed significantly more 
gingivitis than the girls, but there was no difference between boys and girls 
in the grade schools. 

3. There is apparently an association between poor oral hygiene and the 
higher ineidence of gingivitis found among high school boys in this group. 

4. The conclusion of Massler and associates that the anterior areas only 
need be examined to give a fairly accurate index for the whole mouth, is borne 
out, as posterior gingivitis played a small part in this study. 

5. Maxillary and mandibular areas are about equally affected by gingivitis. 

6. A simple chart is adequate if incidence of gingival inflammation alone 
is to be determined. 
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Oral Medicine 


STUDIES IN THE ETIOLOGY OF CHRONIC DESQUAMATIVE AND 
HYPERKERATOTIC LESIONS OF THE ORAL MUCOUS 
MEMBRANES* 


MAXWELL KarRSHAN, PH.D., DANntEL E. Ziskin, D.D.S., HERBERT F’. SILVERS, 
D.D.S., GEorGE Stern, M.D., D.M.D., anp Austin H. Kutscuer, D.D.S., 
New York, N. Y. 


HIS paper deals with studies in the etiology of chronic oral soft tissue 

lesions of desquamative and/or hyperkeratotie character which are pos- 
sibly of metabolic origin. It was hoped that it might be possible to correlate 
the oral mucous membrane conditions under consideration with systemic 
factors. 

The study dealt with 25 patients, 8 men and 17 women, ranging in age 
from 12 to 76 years, most of whom were between 25 and 55 years of age. 
Thirty-two control patients in approximately the same age group were also 
studied. Control patients were free of the diseases under consideration and 
were also free from periodontal disease. The experimental patients were ad- 
mitted to the dental clinie of the School of Dental and Oral Surgery of Co- 
lumbia University for treatment of chronic oral mucous membrane lesions 
characterized chiefly by hyperkeratosis, desquamation, and ulceration. Pa- 
tients complained of sensations of dryness, pain, burning, stinging, and sore- 
ness; taste disturbances; thickness or thinness of the saliva; blister and ulcer 
formation; and bleeding. During the course of the clinical examination of 
the tongue, hard and soft palates, cheek, floor of the mouth, and gingival 
tissues, the following oral disturbances were observed either alone or in com- 
bination: desquamation, hyperkeratosis, ulceration, inflammation, bullae, 
ulcers, odors, pseudomembranes, petechiae, edema, hypertrophy and atrophy, 
color abnormalities, textural abnormalities, crusting, excessive salivation, 
bleeding, and periodontal disease. These patients were grouped according to 
their outstanding signs and symptoms as follows: 


Group 1.—Ten cases presenting with desquamation of the oral mucous mem- 
branes combined with hyperkeratosis (usually appearing in a lacy network) and 
frequently complaining of subjective symptoms. A typical case is illustrated 
in Fig. 1. 

Group 2.—Six eases presenting with uncomplicated hyperkeratosis of the 
oral mucous membranes (arranged in plaques or diffused over extended areas) 
and frequently without complaint. A typical case is illustrated in Fig. 2. 


From the Departments of Biochemistry and Dentistry (Hannah and Harry Posner Re- 
search Laboratory) of the Faculty of Medicine, Columbia University. 

*This investigation was supported in part by a research grant from the National Institute 
for Dental Research of the National Institutes of Health, Public Health Service. and, in part, 
by grants from the Roche Anniversary Foundation and from Ciba Pharmaceutical Products, 
Inc. 
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Group 3.—Nine cases presenting with desquamation, ulcers, blisters, and 
pseudomembranes of the oral mucous membranes and complaining chiefly of 


soreness, pain, and burning. A typical case is illustrated in Fig. 3. 





Fig. 


le bus oS 





Fig. 2. Fig. 3. 
—Example of uncomplicated hyperkeratosis of the tongue. 
palate. 


Fig. 2.- 


Fig. 3.—Example of desquamation of the 





The grouping of these patients was not set up arbitrarily at the outset but 
evolved as the work progressed. Cancerous, diabetic, syphilitic, tuberculous, 
and other frequently observed oral lesions were carefully excluded from the 
study. The seope of the investigation included: a comprehensive history, oral 
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examination, biopsy, physical examination, Kodachrome photographs, intra- 
oral x-rays, blood chemistry, blood count, Kline test, basal metabolic rate 
determination, nutrition study, psychiatric interview, urinary 17-neutral keto- 
steroid determination, and attempted therapy. The treatment of these oral 
mucous membrane lesions has been reported previously.!. This report is con- 
cerned primarily with etiology. A subsequent paper will deal with the histo- 
pathology of these oral mucous membrane lesions. 


Results 


History.—The histories of patients with these chronic oral mucous mem- 
brane lesions revealed a marked preponderance of middle-aged, postmeno- 
pausal women complaining of lesions of prolonged duration with previous 
failure to respond to a wide variety of therapeutic agents. Spontaneous remis- 
sion of symptoms was rare. Emotional disturbances were frequently described 
as causing exacerbation. Smoking, denture prostheses, trauma, and sensi- 
tivity to foods could not be implicated etiologically in any group. Previous 
hysterectomy and the appearance of the menopause were frequently reported 
in each group. Cancerphobia was marked. There was no history of syphilis 
in any case. A summary of the histories is given in Table I. 


TABLE I, SUMMARY OF INFORMATION OBTAINED FROM THE CASE HISTORIES OF 25 PATIENTS 
WITH CHRONIC ORAL MucoUS MEMBRANE LESIONS 








GROUP 1 | GROUP 2 | GROUP 3 

10 CASES 6 CASES | 9 CASES 
Sex: Male 0 
Female 9 





Duration of lesions (months) 

Temporary response to previous 
treatment 

Patient associates onset with accident, 
war, dentistry, etc. 

Duration of exacerbated lesion (months) 

Lesions spontaneously disappeared 

Recent emotional disturbances 

Smoking 

Wearing extensive dental] prostheses 

Wearing dentures over lesion 

Trauma to area—present 

Sensitivity to foods 

Reached menopause 

Miscarriages, stillbirths, ete. 

Hysterectomy 

Cancerphobia 
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Blood Studies——The methods used in the various blood determinations 
have been described previously.” * The following were routinely included in 
the analysis of blood: calcium, calcium-ions (based on total calcium and total 
protein), phosphate, alkaline phosphatase, protein, albumin, globulin, total 
cholesterol, sugar, urea nitrogen, total lipids, sedimentation rate, hemoglobin, 
vitamin C, urie acid, nonprotein nitrogen, and chloride. <A total and differen- 
tial blood count was made on each individual. The results of the blood chemis- 
try and blood counts for the oral mucous membrane lesion groups and the con- 
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NUMBER OF CASES WITH VALUES ABOVE AND BELOW THE NORMAL RANGES IN THE ANALYSIS OF Rion ww OF Danmrewme Ure Cuchete 


TABLE ITI. 
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trol group consisting of 32 subjects are summarized in Table If. The figures 
in Table II represent the number of patients with blood values outside of the 
normal ranges as reported in the literature. In the blood analysis, deviations 
from the normal were found in the chronic oral mucous membrane lesion 
groups and in the control group. In general, the magnitude of deviations from 
the normal was small. Blood constituents for which differences were found 
between the control group and the disease groups include: for Group 1: 
globulin, glucose, and total cholesterol ; for Group 2: globulin and total choles- 
albumin, globulin, glucose, total cholesterol, and red 


terol; and for Group 3: 
The fact that more deviations from the normal 


blood cell sedimentation rate. 
blood ranges were found in the disease groups than in the control group, and 
the small extent of the individual deviations from the normal suggest (with 
such reservations as are indicated by the relatively small number of patients 
comprising the group) that one or more systemic conditions, mainly of a sub- 
clinical nature, might possibly be associated with the lesions under considera- 
tion in a number of the subjects studied. Since deviations from the normal 
ranges were obtained for several apparently unrelated blood constituents, how- 
ever, it does not appear that a common systemic condition operates as a modi- 


fying or predisposing factor. Some of the deviations noted may be effects 


rather than causes. 

Diet Study.—A complete record was taken for one week of the food intake 
of eight patients of Group 1, two patients of Group 2, and five patients of 
Group 3. A similar study was made of the diet of 22 control patients. The 
number of patients showing low dietary intake (when compared with the 
recommended daily allowances of the Food and Nutrition Board of the Na- 
tional Research Council‘) of the food constituents studied is shown in Table 
Ill. From these figures it is apparent that in a large percentage of the sub- 
jects in the control and experimental groups, dietary intake was not equal to 
the recommended daily allowances of the Food and Nutrition Board. The 
recommended daily allowances of the Food and Nutrition Board are admit- 
tedly higher than the minimum daily requirements. The percentage of pa- 


TABLE III. DEVIATIONS OF Foop INTAKE FROM THE RECOMMENDED DAILY ALLOWANCES* IN 
15 PATIENTS WITH CHRONIC ORAL MUCOUS MEMBRANE LESIONS AND 22 CONTROL SUBJECTS 








NO, OF PATIENTS SHOWING LOW FOOD INTAKE 
CONTROL GROUP ] Grove 2. | GRouP 3 
22 CASES 8 CASES 2 GASES 5 CASES 





Diet constituent 
Total protein 5 
Calorie intake 10 
Calcium 16 
Phosphorus 
Tron 8 
Vitamins 


1 
1 
1 
1 
1 


, 0 


1 

Thiamin 8 1 4 

Riboflavin 10 ‘ 1 1 

Ascorbic acid 2 y 1 0 

Niacin 3) : 0 1 
*Based on the dietary allowances recommended by Food and Nutrition Board, National 

Research Council (October, 1948). 
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RESULTS OF THE DETERMINATION OF 17-NEUTRAL KETOSTEROIDS IN URINE OF 12 
FEMALE PATIENTS WITH CHRONIC ORAL MUCOUS MEMBRANE LESIONS 
AND OF 20 CONTROL SUBJECTS 


raBLe IV. 





CONTROL GROUP 1 GROUP 2 GROUP 3 
No. of cases studied 20 6 3 3 
Mean age 32 47 44 46 
Mean value for 17-neutral 11.3 6.7 6.4 8.3 
ketosteroids in mg./24 
hours 
No. of cases with values 6 4 1 1 


below 9.3 mg./24 hours J ee ae 


tients showing deviations of food intake from the recommended daily allow- 
ances was greater in the disease groups than in the control groups. This was 
the ease in Group 1 for calorie intake, calcium, phosphorus, and thiamin, and 
in Group 3 for ealeium, phosphorus, and thiamin. 

Adrenocortical Function.—Adrenocortical function was studied by uri- 
nary determination of 17-neutral ketosteroids® in six female patients in Group 
|, three female patients in Group 2, three female patients in Group 3, and in 
20 female control subjects. The results of this study are summarized in Table 


CONDITIONS REVEALED DURING THE PHYSICAL EXAMINATION AND CASE HISTORIES 

















TABLE V. 
or 25 PATIENTS WITH CHRONIC ORAL MUCOUS MEMBRANE LESIONS 
GROUP 1 GROUP 2 GROUP 3 
10 CASES 6 CASES 9 CASES 

Acne 1 
Arteriosclerosis 1 - 
Anxiety 4 l l 
Cardiac enlargement ] l 
Drug habit 1 
Emotional disturbances 1 4 
Erythema multiforme ] 
Exophthalmia 1 
Flushing l 
Hay fever 1 
Hearing loss 1 
Heartburn 1 
Hemorrhoids 1 1 
Hyperexcitable l 
Hypertension l 1 
Hypochondriasis 2 
Joint deformity : 
Kyphoscoliosis > 
Lupus erythematosus 1 
Malignant tumor 1 
Mental depression 2 
Nervousness 1 
Neurological changes ] 
Obesity 2 
Phenobarbital medication 1 
Psychoneurosis 1 
Raynaud’s phenomena l 
Reddened conjunctivae 1 
Sclerodermatous changes 1 
Skin-red, erosion 1 
"ension 2 
Vaginal hyperkeratosis 
Vasomotor rhinitis 1 
esiculation, thickening, 

and cracking of skin 1 
Weight loss 1 1 
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IV, which shows the mean urinary values of 17-neutral ketosteroids for the 
control and the oral mucous membrane lesion groups. The mean excretion for 
the control. group was 11.3 mg. per twenty-four hours as compared with 6.7 
mg. per twenty-four hours for oral mucous membranes disease Group 1, 6.4 
mg. for Group 2, and 8.3 mg. for Group 3. Six of the 20 cases in the control 
group gave values below 9.3 mg. per twenty-four hours (mean for females 
between 17 and 64 years®) as against four of the six cases in oral mucous mem- 
brane lesion Group 1. 

Physical Examination*: Although various disturbances were noted dur- 
ing the physical examination of patients presenting with the oral mucous mem- 
brane lesions (summary appears in Table V), no consistent pattern was dis- 
cernible in relating the oral mucous membrane lesions to the systemic con- 
ditions observed. 

Basal Metabolic Rate.—Basal metabolic rate determinations were made on 
eight patients in Group 1, four patients in Group 2, and five patients in Group 
3. Deviations from the normal range were observed in only two cases, both in 
Group 1. 

Kline Test.—The Kline test was negative in all patients. 

Psychiatric Interview.—Many patients received a cursory psychiatric in- 
terview. The findings of the psychiatric examinations are summarized in 
Table VI. So many neurotic conflicts were revealed during the psychiatric 
interviews that an investigation of the relationship of psychosomatie and 
psychiatric disturbances to chronic oral mucous membrane lesions seems indi- 
cated. 

TABLE VI, PSYCHIATRIC DISTURBANCES SUGGESTED BY PSYCHIATRIC INTERVIEW OF 10 PATIENTS 


WITH CHRONIC ORAL MUCOUS MEMBRANE LESIONS 


| GROUP ] GROUP 2 














9 


No. of patients in group 5 

Psychiatric disturbances suggested 
Involutional 3 
Psychoneurosis 1 
Possible arteriosclerosis cerebral 1 
Schizoid (perhaps prepsychotic) 


1 





Summary 


1. Ten patients presenting with chronic oral mucous membrane lesions 
characterized by both desquamation and hyperkeratosis, six patients with 
chronic oral mucous membrane lesions principally hyperkeratotic in character, 
nine patients with chronic oral mucous membrane lesions principally desqua- 
mative in character, and thirty-two control patients were studied in an effort 
to correlate chronic oral mucous membrane lesions with systemic factors. 

2. The scope of this investigation included a comprehensive history, oral 
examination, physical examination, Kodachrome photographs, intraoral x-rays, 
blood chemistry, blood counts, Kline test, basal metabolic rate determinations, 


*The physical examinations were made by Dr. Frederick K. Heath of the Department 
of Medicine. 
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nutrition study, psychiatric interview, and urinary 17-neutral ketosteroid 
determination. 

3. Although in these tests certain differences were observed between the 
disease groups and the control group, and although the results of certain of 
these tests suggest that one or more systemic conditions may be concomitant 
with the oral lesions in some of the patients studied, we were unable consist- 
ently to correlate the chronic oral mucous membrane lesions under considera- 
tion with any definite systemic factors. 
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Anesthesiology 


CLINICAL TOXICITY OF EPINEPHRINE ANESTHESIA 


SAMUEL P. Dick, D.D.S., BripGerort, Conn. 


T IS still common practice for physicians to advise dentists against using 

local anesthetic solutions containing epinephrine in certain patients with 
cardiac disease. In an effort to find out the facts about the true toxicity of 
epinephrine, as commonly used in dentistry, I have gathered some very in- 
teresting data on the subject. 

In a review of all available sources of information for the past thirty 
years I have been unable to find a single reported death attributed to the 
action of epinephrine as used in dentistry. This study included all medical 
reports as well as dental. The significance of this information will be made 
clearer later on in this paper. 

I have directly questioned several men with very large practices in oral 
surgery as to their own personal knowledge of any deaths attributed to 
epinephrine. I have also put the same question to medical practitioners who 
have large general practices. In all cases no one could reeall any such 
fatality. 

In a complete study of the Medical Examiner’s Records of New York 
City of the eleven years from 1928 to 1939, Lefkowitz' was able to find eight 
deaths caused by the injection of local anesthetic solutions. These deaths 
were all attributed to the local anesthetic agent, not the epinephrine, and 
none occurred in dental practice. When you realize that over twenty million 
injections during that period were given in New York City by dentists, you 
can appreciate the enormous safety of the procedure. 

The pharmacology? and toxicity of epinephrine are well known. The 
drug has been studied as thoroughly, perhaps, as any other drug used in 
medicine. I am not going to review here the pharmacology of the drug, 
except to say that its effect on some people, following its injection as part of 
an anesthetic solution, is very familiar to dentists. 

The symptoms vary from paleness, sweating, tachycardia to uncomfort- 
able palpitation, sense of pressure in the chest, visible carotid pulsations and 
syncope. Many of these same symptoms can be caused by psychic reasons. 
The reaction, when it occurs, is disagreeable to the patient, but it subsides in 
a few minutes and does not end in a fatality. 

Based on figures from the manufacturers of anesthetic solutions for 
dentists, over thirty million injections of local anesthetics are given yearly in 
the United States. I have not gone into the probable number of such injec- 
tions for uses outside of the dental profession, but it must be a substantial 
one. Practically all of the solutions injected contain epinephrine, or some 
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substitute vasoconstrictor. Tainter*® has shown that the difference in systemic 
effect from these substitute vasoconstrictors is not clinically significant, ex- 
cept that the toxicity of the anesthetic agent itself is increased with some of 
them. In fact, Tainter says: “A more intense systemic response is obtained 
from loeal anesthetics containing the vasoconstrictor (epinephrine) ; that is, 
the patient may feel more nervous, jittery, more tremulous, than when the 
vasoconstrictor is left out, but the actual threat to life or to serious conse- 
quences from the reaction is much less when this agent is present.” 

It would be the height of naiveté to assume that these millions of in- 
jections are given only to “good-risk” patients. Both knowingly and un- 
wittingly thousands of patients with severe hypertension, angina pectoris, and 
previous coronary occlusion have been injected with these solutions contain- 
ing epinephrine. 

Many dentists stock only one local anesthetic preparation, and they use 
it routinely on everyone. This situation may be deplorable, but it exists. 
You may be sure that this one solution contains epinephrine 1 :50,000, or an 
equivalent. Some dentists, when they are directed by a physician to use no 
epinephrine on a certain patient, blandly inject a solution containing cobrefrin, 
or Neosynephrine, or some other vasoconstrictor popular at the moment. 
After all, they are not injecting epinephrine. Many dentists make no attempt 
to obtain even the most cursory medical history from their patients. It is 
inevitable that frequently they employ epinephrine-containing solutions upon 
patients whose physical condition would ordinarily contradict its use under 
present accepted practice. Despite all these lapses no serious accidents have 
been reported. 

As a practical illustration of how little vasoconstrictor-free anesthetic 
solution is being used by dentists, I recently ordered a package of such solu- 
tion from the largest dental supply depot in this city. I practice in a city of 
over 170,000 population, with another 50,000 in the Greater Area. The supply 
depot had no “plain” anesthetic solution in stock and had to order it especially 
for me. The supply salesman could not reeall when he last had a request for 
such a solution. I am certain that we here have our share of patients with 
eardiae disease who need dental treatment. I am also certain that when they 
require the use of a local anesthetic it contains a vasoconstrictor. Facts are 
faets. 

Several physicians have admitted to me that more than once in their 
practices they have injected epinephrine in patients with acute asthma, who 
were also hypertensive. And the solution they use is 1:1,000, not the much 
more dilute one used in dentistry. This great difference in the strength of 
solution used is probably one of the reasons for the misguided warning about 
epinephrine given to dentists by physicians. 

Medical doctors think of epinephrine in terms of a 1:1,000 solution, and 
in amounts from 0.5 to 1 ee. Today, the most common concentration of 
epinephrine used in dental anesthetics is 1:50,000. Seldom does a dentist use 
1 more concentrated solution, although he frequently uses dilutions as low as 
1:100,000. The general surgeon frequently injects 10 to 30 ¢.c. of anesthetic 





726 SAMUEL P. DICK 


solution, while many dental procedures can be done with 2 ¢.c. Two cubic 
centimeters of a 1:100,000 epinephrine solution contains 0.00002 Gm., or 
1/3,000 of a grain of epinephrine. 

This amount of epinephrine, minute as it is, is sufficient to increase the 
local efficacy of the anesthetic solution enough to give satisfactory anesthesia, 
while it is insufficient to give a severe systemic result. Anesthetic solutions 
without a vasoconstrictor, even the newest ones, produce uncertain, fleeting, 
incomplete anesthesia for dental purposes. 

When operating is attempted under such unsatisfactory anesthesia the 
patient experiences pain. His immediate reaction is a loss of confidence in 
the anesthesia, and he becomes frightened at the prospect of having to endure 
the contemplated procedure. This fright, plus a decided increase in his 
apprehension, together with the usual reflex stimulation from pain, can and 
frequently does result in his secreting much more adrenaline from his own 
adrenal glands than would have been originally used in the anesthetic solu- 
tion had it contained epinephrine. The systemic response is often so severe 
that the operation has to be abandoned; or, what usually happens, is that the 
patient is reinjected a short time later with a solution containing epinephrine, 
and the operation is then uneventfully completed. Surely it would be wiser 
and less hazardous to avoid this spilling of adrenaline into the blood stream 
by the careful use of definite, satisfactory anesthesia in the first place. 

Many deaths*’ have been reported in the literature from the use of local 
anesthetics, but the cause has usually been the local anesthetic itself. Cocaine 
is the most frequent offender. In recent years cocaine has not been generally 
used by dentists in any form. A surprising number of the deaths reported 
were for throat operations. Cocaine is still used topically by most otolaryn- 
gologists and also by many anesthesiologists. Some deaths from the use of 
procaine® ® were reported, but the percentages used and the amount injected 
are not generally given. The number of cases reported from dental practice 
is very few, although there are some.® 

The purpose of this paper is not to encourage the careless use of epi- 
nephrine. Epinephrine is a very active, powerful drug that must be used 
intelligently. Clinical experience’® has shown that it can be used safely. 

Any patient with a severe hypertension, angina pectoris, or history of 
coronary disease should be handled carefully by the dentist when a local 
anesthetic is going to be used. 

The patient should be adequately premedicated with a_ short-acting 
barbiturate. An anesthetic solution containing 1:100,000 epinephrine should 
be injected very slowly, with the patient in a reclining-to-horizontal position. 
In all cases it is wise to avoid injecting the solution in a blood vessel, but in 
these special cases it is worth the extra trouble to use a syringe which 
permits an aspiration test. 

If the operator uses the precautions mentioned and an untoward reaction, 
a fatality, should occur, the onus of precipitating this death should not fall 
on the operator, as it would at present. Many medical and dental procedures 
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are associated with an accepted risk. Every general anesthetic involves some 
risk to life. Several deaths" attributed to general anesthetics given for 
dental operations have been reported—and are still being reported. 

Such fatalities are certainly regrettable, but if the operator has used 
good technique and accepted procedures he cannot be censured. The same 


situation holds for many other procedures. 

Even though there is an impressive record of the clinical toxicity of 
cocaine it is still freely used by the medical profession, and it is generally 
accepted that its usefulness warrants the risk. 

Death, of course, can oceur coincidentally with any form of dental treat- 
ment, just as it oceurs during sleeping, eating, working, ete. Salman’ re- 
ported the death of a 62-year-old man immediately after an impression for 
a denture had been taken. This same patient had had his few remaining 
teeth extracted a few weeks before with no untoward result. Had the death 
occurred after the injections the anesthetic solution would doubtlessly have 
been blamed. 

In the instance of epinephrine, if a fatality should occur following its use 
in a eardiae case, the operator, under present practice, would be held morally 
responsible, even though epinephrine has been safely used in millions of in- 
jections upon all type risks. 

Surely it seems unfair to have dental practitioners forced to assume such 
responsibility because of empirical reasons, and because a clear understanding 
of exactly what the dentist is using is not had by the physician giving the 
orders. 

These poor-risk patients, like any others, frequently develop toothaches 
and mouth infections that require adequate dental treatment. Most of these 
people undergo less risk by having a local anesthetic than a general anesthetic. 
Clinieally, the use of such a local anesthetic with a low epinephrine con- 
centration has proved to be a good, ealeulated risk, and the dental profession 
should not be deprived of the opportunity to assume it, without the added 
responsibility of having the procedure condemned by the medical profession. 


Summary and Conclusions 

Over thirty million injections of local anesthetics containing epinephrine 
are given for dental purposes yearly in the United States. This tremendous 
number of injections is administered to patients who are both good and bad 
risk eases, and yet no fatalities attributed to the epinephrine have been re- 
ported. 

The clinical evidence and experience is overwhelming regarding the 
safety of using anesthetic solutions containing very small amounts of epi- 
nephrine in any patient physically able to withstand the contemplated surgery 
or treatment. Since local anesthetic solutions without epinephrine are 
generally undependable, the present restriction of the use of anesthetic solu- 
tions containing epinephrine in poor-risk cases should be withdrawn by the 


medical profession. 
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Oral Pathology 
MULTIPLE MYELOMA OCCURRING IN THE JAWS 
A Study of 17 Cases 


Karu W. Bruce, D.D.S., M.S., anp R. QUENTIN Royer, D.D.S., MLS., 
RocHESTER, MINN. 


M YELOMA in a number of instances has been observed to occur in the jaws. 
A review of the literature reveals that many bones of the skeleton are in- 
volved by myeloma, yet in the series of cases that have been reported few cita- 
tions to involvement of the jaws have been made. Reports of isolated cases of 
myeloma of the jaws have sprinkled the literature. Our study was undertaken 
to determine the prevalence and nature of myeloma in the jaws. 

Thoma’ states that the mandible is involved frequently. Hoepfel,? as re- 
ported by Thoma, gives the findings relative to the jaw in 3 cases of multiple 
myeloma in which necropsy was performed. He found that “the jaws were more 
extensively involved than one would expect from the available clinical and roent- 
genographie evidence.” He pointed out that the tumor extended along the man- 
dibular canal in the lower jaw and often involved the ramus and the condyle. 
Nodules of myeloma were also found in the maxilla. 

Salman and Darlington® reported 2 cases, and Melory, Gunter, and Sampson‘ 
reported 1 ease in which the mandible was the first site of oceurrenee. Burford 
and Ackerman’ reported a case of multiple myeloma in an advanced stage. The 
cortical plate of the mandible and the overlying periosteum were penetrated. 
The tumor invaded the soft tissues of the gingiva and appeared as a palpable 
mass. Wolff and Nolan® reported a case in which the mandible was thought to be 
the primary site of myeloma. 

Solitary myeloma of bone occurs very rarely. Cutler and his associates’ have 
collected records of a number of cases which they accept as examples of solitary 
myeloma. Spitzer and Price® reported a case of solitary myeloma of the left 
side of the mandible in which there was no roentgenographie evidence of tumors 
in other bones of the skeleton. Stewart and Taylor® described a solitary myeloma 
arising in the maxilla. These authors cited a case, reported by Nemours and co- 
worker,”® of solitary malignant plasmosarcoma of the maxilla. 

Myeloma is a tumor of bone which arises from bone marrow constitutents 
that bear resemblance to plasma cells. The histogenesis of plasma cell myeloma 
It has recently been suggested that myeloma cells develop from the 
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reticuloendothelial system. If this is the case the occurrence of cellular varia- 
tions could be explained on the premise that the reticulum cell is a potential 
source of cells of different types. 

Tumors have a predilection for the sites where blood formation is taking 
place in the adult, namely, the red marrow of the flat bones. It has not been 
determined with certainty whether multiple myeloma starts from the initial local 
lesion and causes early formation of multiple metastatic growths or whether it 
commences simultaneously in a number of bones. 

Roentgenographic examination provides valuable aid in the diagnosis of 
multiple myeloma. The roentgenogram of the skull is particularly helpful. The 
ealvarium shows multiple punched-out areas with no circumferential bone reac- 
tion and no increase in the width of the tables. Thoma’ states that “the mandible 
is frequently involved by very typical lesions which are generally multiple and 
are of the size of a pea or almond.” The lesions fuse and form a larger radiolu- 
cent area with an irregular osteoporotic margin which Thoma considers to be 
evidence of infiltration. Since multiple myeloma has a predilection for sites 
where there is active red marrow in the adult, the expected site in the mandible 
would be the region of the angle. Thoma’ states that according to observed 
cases this is true. One should not accept negative roentgenographie findings as 
evidence of the absence of myeloma, for lesions have been found microscopically 
in bones that were normal roentgenographiecally. 

Laboratory findings are in some instances an aid in the establishment of 
the diagnosis. Bence-Jones protein appears in the urine at some time during 
the course of the disease in about 80 per cent of the patients according to Bell." 
He further states that 70 per cent of the patients with multiple myeloma have 
hyperproteinemia, the total protein content varying from 8 to 16 Gm. per 100 
c.c. The hyperproteinemia is due entirely to an increase of serum globulin. 

Bell states that multiple myeloma is a disease which affects men more 
than twice as frequently as women and that 80 per cent of the patients are be- 
tween 40 to 70 years of age. Lichtenstein and Jaffe’? record that men are more 
frequently affected than women but not twice as frequently. The majority of 
their patients were between 40 and 60 years of age. 


Method of Study 
The case records and roentgenograms of the jaws of 59 patients with mye- 
loma were reviewed. Of these patients, 17 exhibited evidence of myeloma in 
the jaws. The incidence according to sex and age, the location in the jaw, 
symptoms referable to the jaw, and the roentgenographie characteristics were 
studied. Tissue from the lesions of the jaws of 5 patients was examined micro- 
scopically. 
Sex and Age Incidence 
In the 59 cases reviewed there were 19 women and 40 men. There were 10 
women and 7 men in the group in which myeloma of the jaw was exhibited by 
the roentgenogram. The majority of patients were between 40 and 70 years of 
age. The greatest number of patients with myeloma of the jaws were in the 
sixth decade of life (aged 50 to 59 years) (Table I). 
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TABLE I. AGE AND SEX DISTRIBUTION OF 59 PATIENTS WITH MULTIPLE MYELOMA 


~ AGE, YEARS_ _ gre whe 














| SEX 20-29 30-39 | 40-49 50-59 | 60-69 | 70-79 | ToTAL 
Total ~ M. ———< wee me (Oe es 
studied F. 1 3 4 9 1 1 19 
“Total mz 7 10 20 16 5 59 
With lesions | M. / 2 2 1 2 7 
of the jaw F. 1 1 7 1 10 
~~  ——— l 3 9 2 2 17 


Location of Myeloma in the Jaws 
The location of the lesions in the jaws was determined by examination of 
periapical dental and extraoral roentgenograms. In 16 of the 17 cases there 
was evidence of mandibular involvement. In 4 cases there were lesions in 
the maxilla and in 3 cases there were lesions in both the maxilla and the man- 
dible. Only the mandible was involved in 13 cases, and the maxilla alone was 


involved in 1 case (Table IT). 


TABLE II. LOCATION OF THE MYELOMAS IN JAWS OF 17 PATIENTS 





LOCATION UNILATERAL BILATERAL | - TOTAL 
Mandible 5 8 13 
Maxilla 1 1 
Both 1 2 3 
Total 7 10 17 





The sites and extent of the lesions can be observed in Fig. 1. In most 
cases the lesions were found in regions where normally there is active red 
marrow. The premolar and molar regions of the body, the angle, 2nd the 
ascending ramus of the mandible were involved most frequently (Table III). 
Edentulous and dentulous regions were similarly involved as respects number 
and extent of lesions. Table III shows that the alveolar process is more com- 
monly involved in edentulous regions than in dentulous regions. The antrum 


and hard palate were invaded in 1 ease. 


TABLE IIT. DISTRIBUTION OF MYELOMAS IN THE MANDIBLES OF 16 PATIENTS 





: a | ‘PATIENTS 
|I— ence 








LEFT SIDE OF | RIGHT SIDE OF 
SITE OF LESION IN MANDIBLE MANDIBLE MANDIBLE 
Condyle 2 1 
Coronoid process 1 
Ramus 10 6 
Angle 10 7 
Body 13 1] 
Incisor region 1 1 
Canine region 4 5 
Premolar region 9 10 
Molar region 13 11 
Edentulous region 10 10 
In alveolus 8 6 
Dentulous region 10 5 


In alveolus 1 3 
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General Skeletal Involvement 


Roentgenographic examination of the skeleton disclosed polyostotic 
lesions in all but 1 of the 59 cases; in this case the lesion proved to be a 
solitary myeloma of the mandible. Roentgenograms of the skull were made 
for 49 of the 59 patients studied. In 33 of these the evidence was positive and 
in 16 it was negative for myeloma lesions. Of the 17 patients with myelomas 
in the jaws, 15 underwent roentgenographic examination of the skull; all 
but the patient with a solitary myeloma of the jaw had lesions of the skull. 
However, there were 19 patients who had roentgenographie evidence of 
myeloma in the skull but exhibited no lesions of the jaw. Therefore it may 
be assumed from this study that there is a greater incidence of myeloma in 
the skull than in the jaws. 


Symptoms Referable to the Jaws 


Nine patients presented symptoms such as pain, sensation of pressure, 
numbness, swelling, expansion of the jaw, and mobility of the teeth, with or 
without the presence of single or multiple peripheral masses (epulides). The 
frequency of these symptoms is shown in Table IV. In 7 eases the initial 
symptoms of myeloma were observed first in the jaws. Two patients pre- 
sented swelling of the cheek with obliteration of the mandibular alveolobuccal 
fold. Another had swelling in the preauricular region and expansion of bone 
at the neck of the mandibular condyle. 


TABLE LV. FREQUENCY OF SYMPTOMS REFERABLE TO THE JAW 








SYMPTOM PATIENTS 





Swelling 

Expansion of jaw 
Numbness 

Epulis formation 
Mobility of teeth 
Sensation of pressure 





Pain, swelling, mobility of teeth, expansion of the jaw, and a single 
peripheral tumor in the maxillary right molar region were the initial charac- 
teristics of one patient. Another manifested swelling and expansion of the 
posterior portion of the left side of the mandible with multiple peripheral 
masses appearing on the right posterior alveolus of the mandible. One 
patient presented pain followed by numbness of the lower lip characteristic 
of nerve block anesthesia. Pressure symptoms, mobility of teeth, and numb- 


ness were observed in another. 


Roentgenographic Characteristics 
The characteristic roentgenographic appearance is that of multiple, 
radiolucent rounded lesions of various sizes with little, if any, cireumferential 
osteosclerotic bone reaction. These lesions coalesce in some instances, thus 
forming larger radiolucent areas. The multiple punched-out vacuolated re- 
gions were occasionally observed within a larger region of diffuse radio- 
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lucency with hazy, ill-defined margins. This may be presumed to be evidence 
of infiltration. These characteristics are illustrated in Fig. 2, b. There is 
evidence of cortical erosion in some cases and expansion in others. The 
Resorption of roots 


lamina dura is observed to be destroyed in some eases. 
A pathologie fracture of the condylar neck was observed in 


is also noted. 
1 case. 
Increase in the size of lesions of the jaw as evidenced by serial roentgeno- 
gram was observed in 3 cases. Fig. 2 shows the progression of tumefaction 
In the earlier roentgenogram (Fig. 2, a) the small, 


during a one-year period. 
A year later these have extended to 


punched-out areas are to be noted. 
invade a greater portion of the body of the mandible (Fig. 2, b). 


.—a, Roentgenographic appearance of myeloma of the jaws when first seen. b, Appear- 


Fig. 2 
ance a year later. 


Pathology 
Tissue from the jaws was studied in 5 of the 17 cases in which myeloma 
affected the jaws. The reason for the few cases in which tissue was obtained 
is the fact that myeloma of the jaws is usually a manifestation of generalized 
myelomatosis, a condition in which surgical treatment is almost never 
employed. When biopsy is desired as an aid to diagnosis, a site where 
myeloma is more frequently present and more accessible, namely, the sternal 
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marrow, is selected. Lesions of the jaw are often not discovered at necropsy. 
The jaws, at necropsy, many times are unexamined because of the liability of 
facial deformity. 

In the 5 eases in which tissue was obtained there were 3 cases in which 
pathologie study of the tissue provided the clue that led to the discovery of 
generalized myelomatosis. Before microscopic study the presumptive diagno- 
sis was odontogenic cyst in 1 ease and carcinoma in the other 2. An epulis 
provided tissue for study in another case of known myeloma (Case 2). This 
epulis was found to be composed of solid sheets of atypical plasma cells. 
Biopsy tissue from a monostotie tumor limited to the body, angle, and ascend- 
ing ramus of the right side of the mandible, which was believed preoperatively 
to be adamantinoma, sarcoma, or giant cell tumor, proved histopathologically 
to be plasmacytoma (Case 3). Medical and skeletal roentgenographie surveys 
revealed no evidence of generalized myelomatosis; therefore, a diagnosis of 
solitary myeloma of the mandible was made. 


Gross Appearance.—The gross appearance of the intraosseous tumors of 
the jaw was recorded in 3 cases. These tumors were said to be nodular, soft, 
meaty, and grayish red. A biopsy specimen from a plasmacytie epulis of the 
maxilla was described as being soft, friable, very vascular, and grayish red. 
In 1 ease no mention of the gross appearance of the excised intraosseous 
tumor was made. 


Microscopic Appearance.—A normal plasma cell typically has a small, 


round or ovoid, dark-staining, eecentrically placed nucleus. The chromatin 
in the nucleus is clumped at the periphery of the cell or it may assume a 
radial arrangement (“Radkern”). This arrangement of the chromatin has 
given rise to such descriptive terms as a “clock face” or “wagon wheel spoke” 
nucleus. A nucleolus is usually visible. A perinuclear clear zone (“hof” 
area) is frequently present. The cytoplasm is basophilic (lavender) and the 
cell membrane is discrete. 

In the 5 eases of myeloma of the jaw in which tissue was examined 
microscopically, the tumor was composed of compact sheets of cells of the 
plasma cell series. The supporting stroma was scanty. The cells were ovoid 
or oblong and they exhibited variable amounts of cytoplasm which usually, 
but not always, stained lavender. The cytoplasm stained pink in 1 case. 
Vacuoles were noted in the cytoplasm. The nuclei were ovoid to angular and 
were usually eecentrically but sometimes centrally located in the cell. These 
were hyperchromatie but in most instances the typical “clock face” arrange- 
ment of the chromatin was identifiable. More than one nucleolus was visible in 
many nuclei. More than one nucleus (usually two) was present in some 
tumor cells of every case studied. In 1 ease (Case 2) plasmacytie giant cells 
were evident. 

In each of the 5 cases in which tissue was examined microscopically there 
were pleomorphism of tumor cells and mitosis. Russell bodies were uni- 
versally present. Blood vessels, usually having but a single layer of endo- 
thelium, were present in large numbers. In 1 case (Case 2) cells were densely 





736 KARL W. BRUCE AND R. QUENTIN ROYER 


massed around vessels, thus presenting a “collar” effect; presumably, this 
represents an effort on the part of the cells to obtain nourishment. Fibrous 
trabeculae divided the sheets of tumor cells in some zones. Scanty amorphous, 
pale-staining hyaline strands were interspersed between the tumor cells in 
some areas of all cases in which specimens were examined. Occasionally the 
cell outlines were not distinct and the cytoplasm of one cell seemed to blend 
into that of an adjacent cell. Necrosis, hemorrhage, and the presence of fat 
and polymorphonuclear leukocytes were noted. 

It was not possible, in the few cases in which microscopic studies were 
made, to correlate cytologic pattern with the clinical course of the disease. 
Hayes, Bennett, and Heck’* reported in a study of extramedullary lesions in 
multiple myeloma that they could not correlate the degree of malignancy of 
the myeloma cells with the length of life of the patient. Lichtenstein and 
Jaffe,’? in a study of multiple myeloma, also reported a similar experience. 

Bence-Jones protein was recovered from the urine in 8 of the 17 cases 
of myeloma of the jaw. It was absent in 7 cases and tests for it were not 
carried out in 2 cases. 

The concentration of total plasma proteins was increased in 5 eases, 
normal in 5, and determinations were not performed in 7. In 2 of the 5 
eases in which the concentration of total plasma proteins was increased, there 
was an inversion of the albumin-globulin ratio; in the 3 other eases, values for 
serum albumin and serum globulin were not obtained. 

The sedimentation rate and the value for calcium in the blood serum of 
the patients having myeloma of the jaw did not differ significantly from those 
of patients who did not have myeloma of the jaw. 

Bayrd and Bennett’* reported that a reasonable average rate of oceur- 
rence of amyloid disease in multiple myeloma is in the vicinity of 15 per cent. 
It has been said that 10 per cent of patients who have amyloidosis as a com- 
plication of myeloma have a large protruding rubbery amyloid tongue which 
impairs speech, mastication, and deglutition.'"* In none of the 59 cases of 
myeloma reviewed in this study was any mention made of a large protruding 
rubbery tongue suggestive of secondary amyloidosis. 


Case Reports 


Case 1.—A 47-year-old rancher registered in the dental section of the Mayo Clinic 
on Jan. 12, 1949. He gave a history of swelling on the external aspect of the right side 
of the mandible which had been noted two months previously. There had been no asso- 
ciated pain or discomfort nor had there been any appreciable increase in size of the growth 
since it was first noted by the patient. On Jan. 2, 1949, the patient’s oral surgeon in his 
home community, under the impression that he was dealing with a cyst probably of 
dental origin, performed an exploratory operation. A solid, noneystic grayish-red tissue 
was exposed. Some of the tissue was examined by a pathologist who made a diagnosis 


of plasma cell myeloma. The oral surgeon then referred the patient to the Mayo Clinic 


for further evaluation and treatment. 

At the time of our examination there was a slight degree of swelling and ecchymosis 
of the right side of the lower jaw and face which was commensurate with what would be 
expected ten days postoperatively. A mass obliterated the right mandibular mucobuccal 
fold in the molar region. The three right mandibular molar teeth were not mobile but 
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Fig. 3.—Case 1. Lateral roentgenogram of the right side of the mandible showing defect 
produced by myeloma. There -is absence of bony reaction at the periphery of the lesion. 





Fig. 4.—Case 1. Sections of a plasma cell myeloma stained with hematoxylin and eosin. 
a, Compact sheets of cells are supported by a sparse, delicate fibrillar stroma. Tumor cells 
are Oval with eccentrically placed nuclei. Vessels are present in the section (195). 0b, 
Mitotic figures can be seen (425). 
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slightly sensitive to percussion. The teeth in the right side of the mandible gave negative 
results with ice vitality tests. Lateral roentgenograms of the jaw revealed an irregular 
cystlike defect measuring 6 by 3 cm. in the body and ramus of the right side of the 
mandible (Fig. 3). 

The patient was then referred to a general medical diagnostic section for systemic 
evaluation. The findings were essentially the following: Roentgenograms revealed 
radiolucent defects in the right frontal bone, the right side of the mandible, the clavicles, 
the scapulae, the humeri, and the femurs. The value for hemoglobin, the erythrocyte and 
leukocyte counts, the differential count, and the values for blood urea, serum calcium, 
serum albumin, and serum globulin were within normal limits. The urine did not contain 
Bence-Jones protein. The Kline flocculation reaction was negative. The blood smears 
prepared from sternal aspiration, however, were typical of myeloma. 

Tissue taken from the lesion in the right side of the mandible by the patient’s home 
oral surgeon was secured, sectioned, and stained with hematoxylin and eosin for histo- 
pathologie study. Microscopically the tumor was composed of closely packed masses of 
rather small cells supported by a scanty stroma. Sheets of tumor cells were segregated in 
some areas by delicate hyalinized fibrous septa (Fig. 4, @). The tumor cells were oval with 
a basophilic cytoplasm and an eccentrically placed, round, oval or bean-shaped nucleus. 
Each nucleus had from one to three nucleoli. The arrangement of the dotted and reticu- 
lated nuclear chromatin was vaguely suggestive of a cart wheel. Many of the cells were 
binucleated. Mitotic figures were quite rare (Fig. 4, b). The tumor was moderately well 
supplied with vessels. The histopathologic findings were consistent with a diagnosis of 
plasma cell myeloma. 

It was decided not to re-explore the lesion of the right side of the mandible since 
the diagnosis of multiple myeloma had been confirmed. Treatment consisted of urethane 
(ethyl carbamate) medication and roentgen-ray therapy administered to the lesion in the 
right side of the mandible. The patient was advised to return in six months for observa- 
tion but this advice was not heeded. He was known to be alive a year and a half after 
his initial visit. 

Case 2.—A man, 64 years of age, was admitted to the dental section on April 10, 
1951, because of multiple tumors of the maxilla. He was referred from a general medical 
section where a diagnosis of multiple myeloma had been made. Deductions made from his 
medical history suggested that the disease had been present for approximately six years. 

Three weeks prior to the, patient’s appearance for dental consultation he had experi- 
enced tenderness and puin in the upper jaw. Shortly thereafter peripheral masses 
appeared bilaterally on the alveolar process in the premolar-molar region. These were 
believed by the patient’s home dentist to be abscesses. There had been no drainage when 
the lesions had been incised by the home dentist, so the extraction of a maxillary left 
second molar and a maxillary right first premolar had been undertaken. The peripheral 
masses of the gingivae still persisted in spite of these measures. 

At the time of clinical oral examination at the Mayo Clinic multiple peripheral 
growths which were bluish red presented from the gingivae in the maxillary right pre- 
molar and molar regions and also in the maxillary left second molar region (Fig. 5). 

Dental roentgenograms revealed multiple destructive lesions of both jaws. In the 
maxilla the lesions involved the second molar, canine, and incisor regions on the left, 
and the molar, premolar, canine, and incisor areas on the right. The lesions were more 
extensive on the right side. There were multiple punched-out regions involving the body 
of the mandible bilaterally (Fig. 6). 

Sections from a biopsy specimen taken from the peripheral tumor in the maxillary 
left second molar region are shown in Fig. 7. The overlying epithelium was ulcerated 
and the corium was invaded by myeloma cells (Fig. 7, a). Subjacent to this superficial 
area of the section myeloma cells were noted to be densely grouped around vessels (Fig. 
7,b). Giant cell forms were also observed (Fig. 7, c). 
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Skeletal roentgenograms revealed multiple punched-out areas in the skull, destructive 
lesions of the right fifth, right eighth, and left ninth ribs, and tumor destruction of the 
body of the fifth lumbar vertebra, the shaft and head of the right femur, the pelvis, and 
the left hand and wrist, with extensive destruction of the distal end of the radius. 

Tests of the urine for Bence-Jones protein gave positive results. The value for 
serum albumin was 4.4 Gm. per 100 ¢.c., and for serum globulin, 2.9. The value for hemo- 
globin was 12.4 Gm. per 100 ¢.c. of blood, the erythrocytes numbered 4,620,000 and the 
leukocytes 5,900 per cubic millimeter, the sedimentation rate was 80 mm. in one hour, 
the value for blood urea 42 mg. per 100 c¢.c., and the serologic reaction for syphilis was 


negative. 


Fig. 7.—Case 2. Sections stained with hematoxylin and eosin. a, Section showing 
ulceration of the surface epithelium. The corium is invaded by myeloma cells (X100). 
b, Myeloma cells amassed around vessels. Giant forms of myeloma cells are also apparent 
(X90). oe, Giant cell forms. The nuclei of the myeloma cells are so hyperchromatic that the 
cart wheel arrangement of the chromatin is scarcely evident. 


The patient was recognized as being in the terminal phase of his disease and his 
gradual deterioration terminated in death one week after he had been seen in oral con- 
sultation. 

Case 3.—A woman, 59 years of age, was first seen in the dental section on Jan. 11, 
1952. Her chief complaint was a tumor of the right side of the mandible. The tumor was 
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known to have been present for nine months. The patient related that in April, 1951, 
she had had a feeling of pressure in the right side of the mandible. A short time later 
the mandibular right second molar became loose and was extracted by her dentist. She 
had had no further difficulty until the summer of 1951 when her jaw became numb after 
biting on a hard object. In the fall of 1951 the patient was referred to an oral surgeon 
in her community who took roentgenograms of the jaw and discovered a tumor of the 
right side of the mandible. Biopsy disclosed plasmacytoma. Study of microscopic sections 
of the tissue removed before roentgen therapy revealed relatively well-differentiated 
plasma cells with the typical clock face or cart wheel arrangement of the chromatin in 
The nuclei were eccentrically situated in the majority of the cells. Some 


the nucleus. 
Vascularity of the tumor tissue was moderately promi- 


cellular pleomorphism was noted. 
nent (Fig. 8). 

The patient was referred to a physician in her home community for physical exam- 
ination and a roentgenographic survey of the skeleton. Both gave essentially negative 
results except for the lesion of the right side of the mandible. Following this she had ten 


roentgen-ray treatments to the jaw during September, 1951; information on the exact 


dosage was not available. 





Fig. 8.—Case 3. Plasmacytoma stained with hematoxylin and eosin (X455). 


The patient was seen at the Mayo Clinic on Jan. 8, 1952, for further medical and 
oral evaluation. At the time of examination there was no swelling or inflammation in the 
region of the tumor situated in the posterior aspect of the right side of the mandible, nor 
was there any evidence of external deformity. There was minimal pain in the posterior 
part of the mandible on the right side when this region was palpated. 

The patient complained of absence of taste as well as the presence of xerostomia after 
roentgen therapy to the right half of the mandible. All the teeth in the right half of the 
mandible reacted to the ice vitality test. 

Roentgenographiec examination of the right side of the mandible revealed a destruc- 
tive multiloculated lesion which extended in a posterior direction from the canine tooth 
through the angle and then up the ascending ramus toward the coronoid notch. Within 
the relatively well-demarcated limits of this radiolucent area, however, numerous smaller 
discrete round or ovoid punched-out radiolucent areas of variable size were observed. 
[hese were especially evident in the roentgenogram taken in a posteroanterior view. 
The area of destruction seemed to follow the mandibular canal in the canine, premolar, 
and first molar regions. In a dental roentgenogram taken by the patient’s local dentist 
in April, 1951, where the right mandibular second molar tooth was still in place the 
lamina dura was observed to be destroyed on the distal aspect of the distal root. 
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Absence of the lamina dura associated with the lower right first molar tooth was evident 
in the dental roentgenograms taken on Jan. 11, 1952, at the Mayo Clinic. The lesion 
extended from the superior to the inferior border of the mandible at the angle (Fig. 9). 
Roentgenograms of the skeleton failed to disclose any other lesions except those found 
in the right side of the mandible. 

Laboratory findings were within the normal range. The urine did not contain 
Bence-Jones protein and the results of the sternal aspiration were not diagnostic of 
multiple myeloma. 

Biopsy of the lesion in the right side of the mandible again disclosed plasma cell 
myeloma. After this confirmation, it was the impression of the medical consultants that 
this was a case of solitary myeloma of the jaw without disseminated features. The right 
side of the mandible was resected by sectioning it at the right lateral incisor region and 
disarticulating it at the temporomandibular joint. Only time will disclose whether this 
is a true solitary myeloma of bone or rather an early manifestation of myeloma which 
will reveal itself more diffusely at a later date. 


Fig. 9.—Case 3. Roentgenograms of right side of the mandible showing solitary myeloma. 
Anteroposterior view. 6, Lateral view. 


Comment 

The cases considered in this paper were encountered at the Mayo Clinic 
in the period 1929 through 1952. Although many other cases of multiple 
myeloma had been observed here during these years, these 59 were selected 
because they represented those patients with multiple myeloma who had 
complete oral examinations. 

In this study it was difficult to determine if lesions of the jaw were 
early or late manifestations of multiple myeloma because serial oral exam- 
inations, clinical and roentgenographic, were not done. Patients were usually 
seen in the terminal phases of the disease. The results of this study may not 
represent the true incidence of myeloma of the jaws in myeloma patients; 
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since only 9 of 17 patients had symptoms referable to the jaws which brought 
them for oral consultation, it seems probable that asymptomatic myeloma of 
the jaws is often not recognized. In any event, the prevalence of myeloma 
of the jaws in our series was higher than we had anticipated. 

We observed that the lesions may expand into edentulous alveolar re- 
gions. This is reasonable in view of the observation that multiple myeloma of 
the jaws is most generally found in regions normally occupied by red marrow. 
The removal of teeth provides more marrow spaces because the space once 
occupied by the teeth and sockets is converted into additional marrow space. 
We also observed in this study that in edentulous regions there were more 
lesions in the alveolus or the more superior portions of the body of the man- 
dible than elsewhere. The statement that lesions of multiple myeloma are 
closely associated with the mandibular canal in the body of the mandible has 
been made. This roentgenographie observation may be explained by the fact 
that the mandibular canal, by superimposition, is closely associated with the 
wide marrow space in the inferior portion of the mandible. 

The finding of a solitary myeloma in the mandible, as occurred in 1 of 
the eases in this series, is uncommon. The patient in this case was seen recently, 
and it may be that evidence of other lesions will appear later. 


Summary 

The ease records and the roentgenograms of the jaws of 59 patients with 
multiple myeloma were reviewed. Seventeen of these patients exhibited evi- 
denee of myeloma in the jaws. Among these 59 patients the ratio of males to 
females was approximately 2 to 1. However, among the patients with lesions 
in the jaws more women than men were affected. In all but 1 case of myeloma 
of the jaws there was general skeletal involvement. One ease represented a 
solitary myeloma of the jaws, and there was no evidence of lesions elsewhere 
in the skeleton. The mandible was more frequently involved than the maxilla. 
Lesions occurred more often in the posterior portion of the body, the angle, 
and the ascending ramus of the mandible than elsewhere in the jaws. More 
patients exhibited lesions in the skull than in the jaws. Symptoms referable 
to the jaw, such as pain, pressure sensation, numbness, swelling, expansion of 
the jaw, mobility of teeth, and epulis formation, were observed. In 7 cases the 
initial symptoms of myeloma were observed first in the jaws. 

Usually myelomas of the jaws appear roentgenographically as multiple 
rounded lesions of various sizes which have little, if any, cireumferential osteo- 
sclerotie bone reaction. These vacuolated configurations are frequently situated 
within a larger region of diffuse radioluecency with hazy ill-defined margins. 

Histopathologic examination of tissue from the jaws in 5 eases disclosed 
tumor tissue that was composed of closely packed anaplastic cells resembling 
plasma cells. The supporting stroma was scanty but vascularity was prominent. 

This study demonstrates the prevalence of myelomas in the jaws and 
illustrates the contribution that oral evaluation can provide in the diagnosis 
of generalized disease. 
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HYPERPARATHYROIDISM (GENERALIZED OSTEITIS FIBROSA)* 


WARREN SCHNEIDER, B.S., D.D.S., Derrort, Micu. 


YPERPARATHYROIDISM results from an increase in secretion of the 
hormone of the parathyroid glands. The increase in secretion may be 

due to an adenomatous or hypertrophic growth which in rare cases may be 
malignant. The parathyroid glands have been known to exist since 1800 
when Sandstrém discovered them. It was not until 1925, however, that the 
association was made between osteitis fibrosa cystica and hyperparathyroidism. 
Mandl operated on a patient with osteitis fibrosa cystica and removed a para- 
thyroid adenoma. The results were amazing with the recovery of the patient. 
The first diagnosis of hyperparathyroidism in America was made tentatively 
by DuBois in 1926, and thus the second time such a diagnosis was made in 
the entire world. 

Study of the parathyroid glands was made in Europe and America at the 
same time, but from different aspects. The European phase of the history 
of hyperparathyroidism started in 1891 when von Recklinghausen reported on 
autopsy findings in a series of sixteen patients suffering from a variety of bone 
diseases. Three cases exhibited the bone changes; widespread fibrosis, cysts, 
and giant cells, which are now known to constitute “osteitis fibrosa cystica of 
von Recklinghausen.” In 1903 Askanazy first deseribed a case of osteitis 
fibrosa eystica with comment about the parathyroid tumor. Erdheim noticed 
that the teeth of rats became off-color after a parathyroidectomy. Sections of 
these teeth after the parathyroidectomy were found to lack calcium. Schlagen- 
haufer (1915) maintained that the parathyroid tumor was the primary cause 
in osteitis fibrosa cystica. There was a great deal of dispute until Mandl 
(1925) operated for the removal of the parathyroid adenoma. 

In America, Jacques Loeb, in 1900, found that adequate blood calcium 
level was necessary to prevent continuous twitching of the muscles. Frog 
museles were used in his experiments. MacCollum and Voegtlin in 1909 found 
that serum ealeium was low in hypoparathyroidism. They removed the para- 
thyroids of dogs and noticed tetany; injection of ealeium into the blood 
stopped the tetany. Collip (1925) discovered the active parathyroid hormone 
and was able to demonstrate a high serum calcium level after the injection of 
the hormone. Greenwald in a direct relationship found that a high serum eal- 
cium level also produced a high calcium excretion. The parathyroid hormone 
allowed further experimental studies from which were formulated concepts of 
the effects of hyperparathyroidism on bones.” 

Etiology.—Hyperparathyroidism which causes osteitis fibrosa may be pri- 
mary or secondary. Primary hyperparathyroidism is caused by a tumor of 

*Written for a working thesis for the Oral Surgery Department of the University of 
Pennsylvania Graduate School of Medicine. 
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one or more of the parathyroid glands. Secondary hyperparathyroidism is in 
many cases due to a hypertrophy of the glands induced by renal insufficiency.* 

To comprehend better the pathologic changes which may occur in hyper- 
parathyroidism, the physiology of the parathyroid glands should be under- 
stood. The parathyroid glands, according to Cope,‘ control the distribution 
of both calcium and inorganic phosphate ions in the blood stream and prob- 
ably all fluids of the body. His concept is that the hormone acts primarily on 
the calcium ions. With an increase in the hormone the calcium ion is in- 
creased and the phosphate ion depressed. There is an increased outflow of 
both calcium and phosphate through the kidney. The primary site of the 
action of the hormone is not clear. The hormone may affect cells, and the 
influence on ion distribution in body fluids is secondary. 

On the other hand, Weinmann’ believes that the parathyroids function to 
maintain the optimal calcium blood level by regulating the mobilization of cal- 
cium from the skeleton since there is no decalcification in living bone. The 
mobilization of calcium entails osteoclastic resorption of the bone. One fune- 
tion of the parathyroid gland can therefore be described as regulating the dif- 
ferentiation and activity of osteoclasts. The mobilization of caleium by osteo- 
clasis is necessarily and inseparably linked with the mobilization of phosphorus. 
The excess phosphorus is eliminated by the second main function of the para- 
thyroid gland, that is, by its direct influence upon the kidneys. Here it exerts 
an inhibitory influence on the resorption of phosphorus in the tubules and thus 
achieves an increase in phosphorus excretion. 

Not all cases of hyperparathyroidism show bone changes. If there is a suf- 
ficient calcium intake and the intestinal tract absorbs it, the excess calcium ex- 
creted may balance that which is absorbed. If the calcium intake is low, the 
calcium is excreted at the expense of the bones. It is thought that because of 
the rapidity of the calcium removal from the bones, and the overactivity of 
foreign body giant cells, osteitis fibrosa cystica occurs instead of osteoporosis.® 

The mechanism of secondary hyperparathyroidism induced by renal insuf- 
ficiency may be explained in the following way. Im all cases of renal insuffi- 
ciency there is a phosphorus retention which leads to a rise of the phosphorus 
blood level. Since the hyperactivity of the parathyroid gland cannot result 
in an adequate increase of phosphorus excretion because of the renal damage, 
a vicious cycle arises. After a time the excess parathyroid hormone will pro- 
duce changes in the skeleton because the two functions of the parathyroid 
glands, that is, the influence on the kidneys and the stimulation of osteoclastic 
activity, cannot be separated. In cases of severe renal damage, the typical pic- 
ture of osteitis fibrosa develops. 

Latent hyperparathyroidism or a hypersecretion of the parathyroids, pri- 
mary or secondary, in a relatively resting adult skelton, does not produce 
pathologie changes. In a ease of local injury, where there is a heightened local 
reconstructive activity in a bone, this would bea locus minoris resistentiae at 
which the heretofore latent hyperparathyroidism would lead to a pathologic 
exaggeration of the skeletal reaction. In generalized osteitis fibrosa a far- 
reaching osteoclastic destruction of bone takes place. A more or less complete 
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replacement by immature coarse fibrillar bone and fibrosis of the bone marrow 


may be anticipated. Cysts may form which do not have an epithelial lining.’ 


Clinicoanatomical Features.—Hyperparathyroidism occurs mainly between 
the ages of 40 and 60, and is found more frequently in female patients. The 
tumors which may cause hyperparathyroidism vary from twice the size of a 
normal gland to the size as large as a child’s head. The parathyroid glands 
normally weigh more in women than in men. The size of the glands is also 
increased in any type of nephritis, and the increase is proportional to the sever- 
ity and the extent of the renal lesion.® 

The clinical entities of the disease may be divided into three classifica- 
tions: (1) where the skeletal changes of osteitis fibrosa cystica predominate 
and represent the classical form of hyperparathyroidism; (2) when there is 
no tendeney for giant cells or cystic formation, but there is generalized decalci- 
fication of the skeleton; and (3) the metastatic kind, in which there is dep- 
osition in the soft tissues and especially the kidneys. The signs and symptoms 
of any of these types in a ease of hyperparathyroidism would depend on the 
degree of hyperfunction of the parathyroids, age of the patient, diet and dura- 
tion of the disease.’° 

The disease does not attack all bones or all areas of one bone to the same 
degree. Jaffe, Bodansky, and Blair'! conducted experiments on guinea pigs 
with indueed hyperparathyroidism, and it was shown that the resorption of bone 
in the disease ocecurred in certain sites of predilection. During physiologic or 
pathologie conditions of bone resorption the sites of the most active formation 
of bone were the most actively altered. Therefore, those portions of the skele- 
ton where bone was most active were most susceptible to bone decalcification. 
Very active formation of bone occurs for a long period in the metaphyses of 
long tubular bones, the ecostochondral junctions, the jaw, and the vicinity of 
the sutures of the skull. The teeth that are fully calcified do not underzo re- 
sorption in hyperparathyroidism.*” 

Symptoms.—The symptoms of hyperparathyroidism may be divided into 
those due to hyperealeemia per se, those where the skeletal system is involved, 
and those related to the transport and excretion of caleium and phosphorus. 

The symptoms due to hyperealeemia are a decreased response of the nerves 
and museles to stimulation, with accompanying fatigue, lassitude, stupor, and 
constipation. The gastrointestinal symptoms are usually anorexia, vomiting, 
and abdominal pain. Pain in the bones and joints and particularly the spine 
are symptoms related to the skeletal involvement. Spontaneous fractures 
oeeur often, and cysts in the jaw or long bones serve as diagnostic clues. The 
symptoms referable to the transport and excretion of calcium and phosphorus 
include hyperealeemia and hyperphosphaturia. If there is a renal damage and 
the urine output is insufficient there is a failure to maintain the calcium and 
phosphate ions in solution and they are precipitated in the parenchyma and 
may lodge anywhere in the urinary tract. All of these symptoms are rarely 
seen in one patient."* 
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Laboratory Findings.—Primary hyperparathyroidism is characterized by 
an increase in serum calcium and a reduction in the serum phosphates. There 
is an increase of calcium excretion in the urine." 

Logan” in 1939 was able to demonstrate by his experiments that the phos- 
phate excretion increased and the plasma inorganic phosphate usually decreased 
during the first hour after the injection of excessive parathyroid hormone. The 
serum calcium also increased within this short period. It would be reasonable 
to suppose from these experiments that the effect on bone was almost immedi- 
ate. 

The normal amount of calcium found in the serum ranges from 9 to 11 
mg. per 100 ¢.c. blood serum, while that of phosphorus is from 2.5 to 3.5 mg. 
per 100 ¢.c. In hyperparathyroidism, the serum calcium may go as high as 24 
mg. per 100 ¢.c., while phosphorus is decreased as low as 1 mg. per 100 ¢.c. If 
there is skeletal involvement, there will be a marked increase in the serum alka- 
line phosphatase ; however, this does not indicate the severity of the bone dis- 
ease, but the amount of bone deposition taking place. The normal serum alka- 
line phosphatase level is from 3 to 5 Bodansky units.” 

Hyperparathyrodism affects bones by replacement fibrosis. The fibrous re- 
action may be so widespread that a myelophthisic anemia develops. This oec- 
curs in the very late manifestations of the disease.'? 


Pathology.—Bone lesions, aside from neoplasms and infections, fall into 
three categories: osteoporosis, osteomalacia, and osteitis fibrosa. Osteoporosis 


is a form of bone disease due to insufficient formation of the protein matrix. 
Osteomalacia is due to faulty calcification of the matrix, while osteitis fibrosa, 
which is a histologic sign for a number of diseases, of which hyperparathyroid- 
ism is one, is due to a replacement of the normal marrow by fibrous tissue. 

Histologically, the normal marrow is replaced by fibrous tissue while the 
trabeculae are eroded by numerous osteoclasts. The osteoblasts are active in 
attempting to lay down new bone to compensate for the destruction that is tak- 
ing place. The resorptive process exceeds the deposition so that cement lines 
of bone apposition are missing and there is little or no mosaic pattern present. 
The cysts which are present are caused by degenerative changes. The tumor is 
composed of multinucleated giant cells and a matrix of spindle cells often with 
considerable hemorrhage present. The giant cells can be seen at times phago- 
eyting erythrocytes and blood pigment. It is difficult to distinguish individual 
giant cell tumors found in the jaw from those caused by hyperparathyroidism ; 
therefore, it is imperative that the patient be further examined to rule out 
hyperparathyroidism.** 

Roentgenographic Features.—The roentgenographic picture is not distine- 
tive for it may simulate any number of diseases, such as, Paget’s, multiple 
myeloma, generalized cancer metastases in the bones, decalcification of the 
bones in hyperthyroidism, lipoid granulomatosis of the bones, chronic renal 
insufficiency, osteomalacia, fibrous dysplasia, and benign giant cell tumor.’® 

In the dental radiograph, the bone is abnormally radiolucent and is trans- 
formed into a finely mesh, lacelike trabecular material that resembles ground 
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glass. Fibrotic areas appear where the bone trabeculae are destroyed and it 
will appear eystlike. The lamina dura and anatomic landmarks are lost when 
bone changes have occurred in hyperparathyroidism. The teeth appear sharp- 
ened because of a decreased width, and end in a tapering point. Osteofibrosis 
oeeurs which causes loosening of the teeth.?° 

Cahn*' believes that too much stress has been placed on the loss of the 
lamina dura as an infallible sign for the diagnosis of hyperparathyroidism. 
He believes that the lamina dura may be missing for a variety of reasons. The 
widening of the intertrabecular spaces imparts a bubble-like appearance to 
the x-ray picture and he feels that this is of more diagnostic value.”' 

Strock*®? says that the teeth, if present, in a case of hyperparathyroidism 
ean be used as an index of opacity because their density is unaffected by the 
disease. 


Diagnosis.— Diagnosis of hyperparathyroidism on a purely clinical basis is 
usually impossible. Because the x-ray appearance of the disease may be indis- 
tinguishable from other diseases, or because there may not be any bone involve- 
ment at all, the following may be of assistance in the diagnosis : 


a. A persistently low serum phosphorus level. 

b. High blood ecaleium ion level even when corrected for combined protein 
ealeium. 

e. Increased calcium excretion in urine. 

d. Kidney stones when present are of calcium phosphate type. 

e. Persistence of above findings. 


The degree of severity of hyperparathyroidism does not indicate the 
amount of bone involvement.** 

Hyperparathyroidism may be very difficult to diagnose because if skeletal 
changes are not present, the urinary findings are not always present.** 

In brief, a diagnosis of hyperparathyroidism may be entertained on the 
basis of the clinical facts, but ean only be proved by laboratory determinations. 
Undoubtedly, many cases of hyperparathyroidism go unrecognized. 


Differential Diagnosis——The lesions of hyperparathyroidism must be dif- 
ferentiated from the bone lesions found in Paget’s disease, multiple myeloma, 
lipoid granulomatosis, chronie renal insufficiency, osteomalacia, giant cell tu- 
mors, decalcification of the bones in hyperthyroidism and fibrous dysplasia.** 


Treatment.—l'or the successful treatment and cure of hyperparathyroid- 
ism, the collaboration of the internist, urologist, the general dental practitioner, 
and the oral and general surgeon is necessary. Albright and Reifenstein”® 
state that they have had no success with x-ray irradiation of the parathyroid 
glands in hyperparathyroidism. And these men feel that the only satisfactory 
treatment is the surgical removal of the enlarged parathyroid gland or glands. 


Prognosis.—The prognosis is good if the underlying cause of the disease is 
removed early by surgical methods. If surgery is delayed severe kidney dam- 
age may result, with a poor prognosis. 
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After the treatment or removal of the adenoma, the bone is replaced with 
sclerotic bone, and it is more dense and radiopaque.”* 


Case Report 


On Dee. 11, 1948, a man 38 years of age was admitted to the Oral Surgery Service of 
Mount Sinai Hospital, Cleveland, Ohio, with multiple cysts of the mandible. 


History.—When the patient was serving in the Army he had several loose teeth 
extracted, and, following each extraction, drainage persisted for some length of time. He 
was told by the Army dentist not to be alarmed by this condition because it was the 
normal sequence following the removal of pyorrhetic teeth. Three to four months prior 
to his hospital admission, he had his remaining mandibular teeth removed, and again 
experienced drainage and swelling which persisted for quite some time, alarming the 
patient. He came to the Oral Surgery Department of Mount Sinai Hospital for a com- 
plete diagnostic work-up. Upon further questioning it was found that the patient became 
easily fatigued, and suffered with pain in his left arm, leg, and in the lower lumbar region. 
He claimed to have polyuria with frequency of two to three times nightly with great quan- 
tities of urine. 


Fig. 1.—Photomicrograph of the biopsy specimen. 


Examination.—The patient did not appear acutely ill. Temperature was 99.0° F.; pulse, 
90; respirations, 20; blood pressure, 120/70. He was completely edentulous with ridge area 
of the mandible showing slight enlargement. The gum tissues looked normal and were 
not tender to palpation and pressure. Extraorally there were palpable nodes in the right 
and left submaxillary gland region. There was a 2 em. palpable nodule in the angle 
between the right sternocleidomastoid muscle and the ericoid cartilage which rose on 
swallowing. The general physical examination, done by the medical intern, was normal. 
Radiographs were ordered and an intraoral biopsy was done on the mandible. 


Biopsy Report.—The specimen consisted of four masses of bony tissue, the largest 
about 20 by 8 by 8mm. This was also a mass of reddish marrow. 

Microscopic description: Bone and bone marrow-section of two masses of marrow, the 
larger about 7 mm. in diameter; composed in great part of epulis type neoplasm with numer- 
ous osteoid places. There was tissue typical of osteitis fibrosa with decalcifying lamellae, 
fibrosis of marrow and osteoid giant cells in places (Fig. 1). 

Diagnosis: Osteitis fibrosa with epulis type neoplasm. 
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Radiographic Report.—In view of the biopsy report, radiographs of the entire skeletal 
system were ordered. Anteroposterior and oblique views of both mandibles showed them 
with very little normal architecture, and with numerous radiographically appearing cystic 
areas throughout them, with perhaps exception of the condyles and coronoid processes. The 
inferior cortex was fairly well defined. The superior cortex, however, was poorly seen and 
considerably irregular (Figs. 2 and 3). 

A right lateral view of the skull showed several areas of radiolucence in the cal- 
varium of the skull with over-all relatively normal architecture to the bone. There was 
no evidence of platybasia (Fig. 4). Flat films of the abdomen showed numerous tiny 
calcifications in both kidneys (Fig. 5). 

Films of the right forearm showed a definite cystic change at the distal end of the 
radius along the medial aspect which involved both the epiphysis and metaphysis (Fig. 6). 
A flat film of the left clavicle region showed a definite cyst present. 

Fluoroscopie and film studies of the esophagus showed a deep, smooth-margined, con- 
cave pressure defect in the right lateral wall of the esophagus at the level of the seventh 
cervical and first dorsal segments. The trachea was also deviated to the left in this region. 

Laboratory Report.—White blood cells, 5,350; red blood cells 3,610,000; hemoglobin, 
68 per cent; differential report: polymorphonuclear leukocytes, 58 per cent; lymphocytes, 
36 per cent; monocytes, 6 per cent. The standard Kline test was negative. Special 
studies: Sugar, 12 mg. per cent, nonprotein nitrogen, 26 mg. per cent, creatine, 1.5 mg. 
per cent, blood calcium, 16.9 mg. per cent, phosphorus, 1.5 per cent, alkaline phosphatase, 3.8 


units. Urine showed a positive Sulkowitch for calcium, 


Diagnosis: Osteitis fibrosa cystica due to hyperparathyroidism. 





Fig. 2. Fig. 3. 


Fig. 2.—Right lateral view of the mandible showing cystic areas. 


Fig. 3.—Left lateral view of the mandible showing cystic areas. 


Operation.—Members of the surgical department of Mount Sinai Hospital were called 
in on consultation and it was decided that they would operate on the patient for a para- 
thyroid adenoma. On Dee. 16, 1948, the patient was taken to surgery for the excision of 
the tumor. The patient was prepared and draped, exposing the thyroid region. A collar 
incision was made and the muscles divided in the midline. The lateral vessels were ligated 
and divided. With the use of deknatel, and traction sutures, the thyroid gland was lifted 
up and a moderate-sized adenoma about 2 cm. in diameter was exposed. Evidently the 
adenoma came from the right inferior parathyroid gland. The tumor was shelled out, 
hemostasis was completed, and the muscles sutured with 000 chromic suture. A rubber 
drain was inserted and the subcutaneous sutures were placed. The skin was closed with 
clips, and the patient was returned to the ward in good condition. 


Pathologic Report.—Parathyroid adenoma 3 by 4 by 5 em. (Fig. 7). 
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Fig. 4.—Right lateral view of the skull showing areas of radiolucence. 





Fig. 5. . Fig. 6. 


Fig. 5.—F lat film of the abdomen shows calcification in the kidneys. 
Fig. 6.—X-ray of the forearm shows cystic changes. 
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Fig. 7.—Parathyroid adenoma specimen. 
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Right lateral view of the mandible showing the cystic areas practically filled in. 


Fig. 8. 





Vig. 9.—Left lateral view of the mandible, one year postoperatively. 
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Course.—The patient showed no ill effects from the surgery until the third post- 
operative day, Dec. 19, 1948, when he began to complain of a feeling of tightness in his 
neck. Blood studies up until Dec. 19, 1948, showed a gradual decline of the blood calcium 
from 16.4 mg. to 10.5 mg. per cent. The phosphorus increased from 1.5 to 2.4 mg. per 
cent. On Dec. 19, 1948, the blood calcium was reported as 5 mg. per cent. The patient 
showed signs of latent tetany. The Schvostek and Trousseau signs were positive at this 
time. The patient was given 5 Gm. of calcium gluconate with his intravenous fluids. 
Eight grams of ammonium chloride once a day with vitamin D were prescribed. He was 
maintained on this dosage until Dec. 24, 1948, the ninth postoperative day, with no evi- 
dence of the Schvostek or Trousseau sign. The serum calcium began to rise and by the 
discharge date it was 8.7 mg. per cent and the phosphorus was 3.7 mg. per cent. The 
patient was referred to the Surgery and Oral Surgery Department for observation. 

Follow-up.—Radiographs of the mandible taken one year postoperatively showed the 
prior cystic areas filling in with normal bone. The patient was entirely asymptomatic at 
this time (Figs. 8 and 9). 


Summary 


Hyperparathyroidism, although a rare disease, is particularly important 
to the oral surgeon because of the possible oral manifestations. Etiologically, 
the disease is due to an increase in secretion of the hormone of the parathyroid 
gland. Two varieties, primary or secondary hyperparathyroidism, may cause 
the various entities of the disease. 

The disease occurs mainly between the ages of 40 and 60. Many cases of 
hyperparathyroidism may go unrecognized until manifestations such as bone 
involvements or nephrolithiases occur, because the disease can be proved only 
by laboratory determination. The roentgenographic picture is not distinctive 
for it may simulate any number of diseases. Histopathologically, the normal 
bone marrow is replaced by fibrous tissue. Here, again, this alteration may be 
present in other diseases. 

Treatment is surgical removal of the tumor of the parathyroid gland or 
glands. 

A case report of hyperparathyroidism with skeletal as well as kidney in- 
volvement is presented. It was the oral complaints of the patient that made 
possible the diagnosis of hyperparathyroidism. The close cooperation between 
the dental and medical professions was necessary for the successful treatment 
of this patient. The treatment of the oral symptoms of hyperparathyroidism 
without an understanding of the underlying general disease would be futile. 

I wish to express my thanks to Dr. Edward Reiter, Chief of Oral and Maxillo-Facial 


Surgery at Mount Sinai Hospital, Cleveland, Ohio, for his guidance with this case pre- 
sented, and also for permission to use it in this article. 
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SKELETAL CHANGES OF SEVERE PHOSPHORUS DEFICIENCY 
IN THE RAT. II. SKULL, TEETH, AND MANDIBULAR JOINT* 


R. D. Coteman, D.D.S., H. Becks, M.D., D.D.S., D. H. Copp, M.D., Px.D.,** 
AND A. M. FRANDSEN, D.D.S., SAN FRANcIsco, CALIF. 


HE effects of severe phosphorus deficiencies on bones of the rat skeleton, 

namely, tibia, third metacarpal, costochondral junction, and ninth caudal 
vertebra, have recently been reported.2, The changes which were produced were 
characteristic of extreme rickets. Even though some studies on the effects of 
the earlier classical rachitogenic diets on dental structures have been published, 
the above experimental material was further analyzed histologically because 
of the severe deficiency condition. This report deals with the changes which 
occurred in the skull, teeth, and mandibular joint. 

The effects of rachitogenic diets on dental structures of the rat may be 
briefly reviewed here (Table I). Lobeck,’ using McCollum’s Diet No. 2638 
which was deficient in calcium (Ca:P ratio 0.14:1) as well as in vitamins A and 
D, reported the formation of globulated dentine; the incisors and molars be- 
came loose and fractured readily. Becks and Ryder’ studied the original 
experimental rachitic material of McCollum fed McCollum’s Diet No. 3143 which 
contained considerably more caleium than Diet No. 2638, but slightly less phos- 
phorus. It was also deficient in vitamins A and D. After a short experimental 
period atrophy of the odontoblasts occurred with failure of calcification of the 
dentinoid matrix. The degeneration of the odontoblasts occurred frequently 
in groups with alternating vital or active groups of odontoblasts. Correspond- 
ing to these vital groups of odontoblasts calcification of the wide dentinoid 
matrix layer occurred to some extent while it was absent opposite the atrophic 
groups of odontoblasts. In general, it was found that wherever calcification 
occurred it was of a globulated form and in the extreme cases of rickets innumer- 
able blood vessels were included in the dentinoid matrix. Enamel hypoplasia 
was observed in many incisors. 

Karshan and Rosebury,® Weinmann and Schour® and Irving**® used the 
Steenbock and Black Diet No. 2965 with slight modifications and observed also 
the appearance of globulated dentine with a broad zone of predentine, retarda- 
tion of calcification of cementum and vascular inclusions similar to those seen by 
Becks and Ryder. The alveolar bone was investigated by Weinmann and 
Schour.’® They found that the formation of new bone proceeded at a normal rate 
but remained uncalcified and failed to undergo resorption. -Weinmann® found 
that the condylar cartilage and tubular bones of the skeleton failed to caleify. 
Hyperplasia of the chondrocytes and subsequent lack of resorption occurred. 
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Material and Experimental Arrangement 

Forty-nine female rats of the Long-Evans strain were used in this study. 
The animals were arranged in four groups, each of which had both experimental 
and pair-fed controls. Groups II and IV also had controls fed ad libitum. The 
experimental arrangement and composition of the diets were described in the 
preceding paper.* The protein which made up 20 per cent of the diets was 
washed beef blood fibrin. The very low phosphorus content was attained by em- 
ploying this isoelectrically precipitated fibrin for protein and purified phos- 
phorus-free components for the balance of the diet. 

The animals were sacrificed in groups together with their controls after 24, 
32, 41, and 49 days on the experimental diets (Table II). At autopsy the heads 
of the rats were removed and fixed in 10 per cent neutral formol. The jaws were 
then dissected and portions bearing the upper incisors, the lower molars, and the 
mandibular joints were decalcified, sectioned, and stained with hematoxylin- 
eosin. The incisors were sectioned in sagittal direction, the molars mesiodistally 
and the mandibular joints in mediolateral direction. The measurements of in- 
cisor dentine width were made on the labial side with an ocular micrometer at 
the site where the basophilic enamel matrix disappeared. 


Results 


Roentgenograms of the skulls of the phosphorus-deficient rats revealed an 
extreme lack of mineralization (Fig. 1). The only well-mineralized structures 
are the major portion of the molar crowns and the osseous labyrinth which 
were calcified before the beginning of the experiment. The enamel of the 
incisors is thin and the pulp canals appear large. In general, the growth of 
the skull appears stunted, as well as that of the incisors. 

Figs. 2 and 3 are reproductions of skull roentgenograms of pair-fed and 
ad libitum controls (Group II). While the latter shows normal growth and 
mineralization, the pair-fed control appears somewhat smaller in size than its 
ad libitum control even though apparently well calcified. 


TABLE II. SUMMARY OF INCISOR AND MOLAR MEASUREMENTS 





DENTINE (AVERAGE WIDTH IN p) 











INCISORS MOLARS 
DAYS esc a 
NUM- ON CALCIFIED i PRE- 
BER | EXPERI- PREDENTINE DENTINE 
OF |MENTAL| PHOS.| PAIR | AD | PHOS.| PAIR | AD | PHOS.| PAIR | AD 
GROUP| RATS | DIET | DEF. | FED | LIB. | DEF. | FED | LIB. | DEF. | -FED 





TOTAL WIDTH DENTINE 








I 10 24 526 Se Le  < 158 232 4-5 times” 
normal 
width 

15 32 48 28 ‘ 129 218 246 282 5 times 
normal 
width 

10 30 131 226 5 5 times 
normal 
width 

66 203 256 238 4-7 times 
normal 
width 
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Plate I.—Reproductions of roentgenograms of rat skulls (twice natural size), 49 days 
nm the experimental and control diets, 70 days of age at autopsy. 
Fig. 1.—Phosphorus-deficient rat, spec. 9452, pl. B396. 
Fig. 2.—Pair-fed control, spec. 9458, pl. B397. 
Fig. 3.-—Ad libitum control, spec. 9450, pl. B395. 
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Incisors.—Histologically the incisors of the pair-fed and ad libitum con- 
trols showed no noticeable differences and only slight variations in dentine 
width. In the ad libitum controls the total average width of dentine was 
282 » and 272 » compared with 246 » and 235 » in the pair-fed rats. The cor- 
responding figures for the experimental animals were 177 » and 171, (Table II, 
" Groups II and IV). 

Photomicrographs of the apical thirds of the upper incisor from a pair-fed 
control and a phosphorus-deficient rat after 41 days on the experimental diet 
are shown in Figs. 4 and 5, respectively. The enamel organ of the control 
(Fig. 4) appears normal, while the ameloblasts of the deficient animal (Fig. 
5) are somewhat shorter, more loosely connected, and show some areas of 
degeneration. The calcified dentine of the pair-fed controls is a wide, fairly 
homogeneous layer, set off against the narrow zone of predentine in a sharply 
defined uninterrupted line. The dentine of the experimental animals shows 
a wide zone of predentine with irregularly distended calecospherites. Immedi- 
ately adjacent to the odontoblastic layer there is a homogeneous zone of pre- 
dentine. Then follows the first formation of caleospherites increasing in 
size toward the dentinoenamel junction where they fuse completely and show 
fully established incremental stratification. 

The dentine is decidedly wider on the labial side than on the lingual; 
furthermore, the labial dentine shows larger and more distinct calcospherites 
than the lingual. The average width of the predentine in experimental, pair- 
fed, and ad libitum rats of Group II was 48, 28, and 22 yn, respectively, 
and for Group IV, 105 », 32, and 164. In the incisal third of some incisors 
of Groups I and II cystic formations were seen between the enamel surface and 
the reduced enamel epithelium. 


Molars.—In the control rats the calcified dentine is wide (Fig. 6) and 
shows only a narrow layer of predentine. The cementum, bone, and periodontal 
membrane appear normal. 

In a phosphorus-deficient rat 49 days on the experimental diet (Fig. 7) the 
predentine layer is six to seven times wider than that observed in the pair- 
fed and ad libitum controls. Some calcospherites are seen in the predentine 
next to the calcified dentine. The transitional zone of calcification in the 
dentine is narrow in contrast to the incisors. The dentine which developed 
before the beginning of the experiment stains deeply basophilic and appears 
well calcified. The odontoblasts, however, have almost completely disap- 
peared. This may explain why the sizes of the pulp chambers and root canals 
are larger than those of the controls. The cementum does not exhibit any severe 
changes; only in the apical region some cementoid is seen. 

Conspicuous is the presence of large amounts of osteoid tissue in the intra- 
and interalveolar septa. Osteoclasia is completely absent. In some areas the 
periodontal membrane in the region of the bifurcation is occupied by osteoid 
tissue leading to a fusion with the cementum (Fig. 7, x). The osteoid tissue 
contains cores of dark-staining bone matrix indicating the presence of fully 
calcified bone formed before the onset of the experiment. 
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Mandibular Joint.—The histologic aspect of the mandibular joint of the 
ad libitum control 70 days old at autopsy (Fig. 8) compares favorably with 
the standards established for the Long-Evans strain of rats of this age.* The 
articular cartilage which covers the head of the condyle is still wide; osteo- 
genesis and chondrogenesis appear active. The trabeculae are numerous, narrow, 
and many are anastomosed. 
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Plate II.—Photomicrographs of sagittal sections of labial aspect of upper incisors. 
(Hematoxylin-eosin stain. 170.) 


Fig. ar days, pair-fed control, 62 days of age at autopsy, spec. 9538, pl. B1990. 
; ve. .—41 days, phosphorus-deficient rat, 62 days of age at autopsy, spec. 9535, pl. 


B353 

The condyle of a pair-fed control 70 days old, as illustrated in Fig. 9, is con- 
siderably smaller. The cartilage width has decreased considerably; this on ise 
is attributed to a reduction in both the size and number of the chondrocytes; 
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chondrogenesis has ceased and the coarse bone trabeculae are fused with the 
calcified cartilage. Only a few marrow cavities are seen. 

After 49 days on the experimental diet the mandibular condyle of a phos- 
phorus-deficient rat (Fig. 10) exhibits histologic changes similar to those ob- 


Plate III.—Photomicrographs of the roots of lower second molars of experimental and 
control rats, 49 days on experimental and control diets. (Hematoxylin-eosin stain. X68.) 


Fig. 6.—Pair-fed control, spec. 9487, pl. B369. 
Fig. 7.—Phosphorus-deficient rat, spec. 9452, pl. B370. 


served in the tubular bones.* The condyle is club-shaped and the constriction 
at the neck of the condyle is absent. The condylar cartilage is considerably 
wider than that of the controls, consisting almost entirely of vacuolated cells. 
Some nuclei of these cells are undergoing fragmentation. Numerous capillaries 
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are seen in the erosion zone but active invasion is not evident. The bony struc- 
ture of the condyle and the ramus consists almost entirely of osteoid tissue with 
some cores of basophilie-staining bone. 


Summary and Conclusions 


The effects of diets deficient in phosphorus, but containing adequate amounts 
of vitamins A and D, on the skull, teeth, and mandibular condyle of rats over 
a period from 24 to 49 days have been studied roentenographically and histo- 
logically. 

The disturbances in the calcification and ossification were marked and very 
pronounced in the dentine of incisors and molars as well as in the alveolar bone 
and the mandibular condyle. 

The formation and calcification of dentine were severely retarded. The 
pulp chambers of incisors and molars were large, and the zone of predentine 
abnormally wide, containing numerous isolated caleospherites. The alveolar 
bone in the molar area consisted of large amounts of osteoid tissue deposited on 
cores of calcified bone. The formation of osteoid was evidently unchecked by 
resorption, thus causing an ankylosis of bone and cementum in several areas. 

The mandibular condyles of rats fed the phosphorus-deficient diet revealed 
a picture comparable to that observed in the tubular bones. The cartilage failed 
to calcify and invasion of connective tissue cells and capillaries was negligible. 
The cartilage, therefore, continued to proliferate without being replaced by 
bone. The condylar head consisted almost entirely of osteoid tissue. The 
failure of the formation of a constricted neck region of the condyle indicated 
the lack of remodeling resorption. 
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CYSTS OF THE GINGIVA 


Bery_ Ritcuey, B.S., D.D.S., Aanp BALINT ORBAN, M.D., D.D.S., 
COLORADO SPRINGS, COLO. 


HE occurrence of cysts is a rarely reported feature of the gingiva; previ- 

ous eases described in the literature include one each by Cahn’ and 
Orban.* One specimen was presented by Ramfjord at the 1952 meeting of 
the Academy of Oral Pathology. 

The material for this report consists of six cysts observed in the histologic 
examination of three hundred fifty gingival biopsies. 

Material 

The first case is from an interdental papilla between a mandibular cuspid 
and premolar of a 22-year-old man; the gingiva appeared clinically normal. 
In the attached portion of the gingiva two cystlike structures were observed 
(Fig. 1). Farther apically, in this same specimen, another cyst was found 
(Fig. 2). Under higher magnification (Fig. 3) the cells lining these cysts 
appear cuboidal in shape and stain more deeply than does the prickle cell 
layer of the surface epithelium. The epithelium lining the cyst consists 
generally of two layers of cells sharply separated from the surrounding con- 
nective tissue. The granular mass within the cyst is probably coagulated cyst 
fluid. There is no inflammatory infiltrate around the cyst. 

The second case presents a cyst in the interdental papilla of a mandibular 
cuspid and premolar of a white man, 51 years of age. Clinically the gingiva 
showed a gingivitis of a mild degree. The interdental tissues were removed in 
a block with the teeth (Fig. 4). The cyst lies well below the bottom of the 
gingival pocket in about the center of the interdental space and above the 
transseptal fibers. With the exception of one area (Fig. 5) the epithelial 
cyst lining consists of two layers of cells. There is no inflammatory infiltrate 
in the surrounding connective tissue. 

The third case was found in a papilla of a 51-year-old individual with a 
clinieally healthy gingiva. The attached gingiva shows considerable stippling. 
Close to the mucogingival junction, but still in the attached part of the 
gingiva, there is a cystic growth (Fig. 6). This cyst is connected with the 
surface epithelium. 

The surface epithelium in this region shows some irregularity. The 
deep indentation suggests the possibility of a connection of the cyst cavity 
with the surface; however, in none of the available sections could an open 

From The Colorado Dental Foundation, Colorado Springs, Colo. 
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Fig. 1.—Two cysts in a gingival papilla. No inflammatory changes in surrounding con- 
nective tissue. 

Fig. 2.—A third cyst in the specimen shown in Fig. 1. Epithelium of cyst separated from 
epithelium of surface. 


Fig. 3.—Higher magnification of one of the cysts shown in Fig. 1. The lining epithelium con- 
sists of two to three layers of cuboidal cells. 
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communication be found between the cyst and the surface. The cyst wall 
consists of several layers of cells (Fig. 7); degenerating balloon-like epi- 
thelial cells float in the cyst cavity, intermingled with some lymphocytic 
elements. Lymphocytes may be seen in the surrounding connective tissue, 
penetrating through the epithelium and into the cyst cavity. 

The fourth eyst, in this material, was found in a gingival papilla on the 
lingual surface between two mandibular premolars of a 19-year-old man. The 
growth is in the attached part of the gingiva; it consists of a round nest of 
epithelial cells (Fig. 8) completely separated from the surface epithelium, and 
is surrounded by fibers of connective tissue. 


Fig. 8.—Epithelial body in gingiva. Complete separation from epithelium of surface. Cystic 
degeneration in lower portion. 


The epithelial cells forming this round body are large, their cytoplasm 
pale, and the nuclei small as compared to the prickle cell layer of the surface 
epithelium. The lower third of this epithelial mass shows considerable fluid 





Fig. 4.—Papilla between a mandibular cuspid and premolar. Cyst lies below the bottom 
of the gingival pockets and above the transseptal fibers. 

Fig. 5.—Higher magnification of cyst shown in Fig. 4. The epithelial lining consists of 
several layers of squamous cells. Surrounding connective tissue shows no inflammatory 
changes. 

Fig. 6.—Biopsy from attached gingiva. Cyst connected with surface epithelium. 

Fig. 7.—Higher magnification of cyst shown in Fig. 6. Hydropic degeneration and bal- 
looning of epithelial cells in center of growth. Surrounding connective tissue infiltrated by 
lymphocytes, some of which have penetrated the epithelium of the cyst. 
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accumulation, with balloon-like cells floating in the cystic fluid. Some in- 
flammatory ¢ells have penetrated through the epithelial lining of the cyst. 

The fifth case is from a papilla between the maxillary lateral incisor and 
cuspid of a 24-year-old white woman. It shows another round epithelial 
body completely separated from the surface epithelium; there is a beginning 
hydropie eystie degeneration (Fig. 9). The epithelial cells in this body are 
irregular in arrangement and appear to be crowded; their cytoplasm is pale 
and their nuclei smaller than the prickle cell layer of the surface epithelium. 
A few inflammatory cells may be observed in the surrounding connective tis- 


sue, some penetrating into the cyst. 


Fig. 9. Fig. 10. 
Degeneration and ballooning of cells in cyst cavity. 


Fig. 9.—Epithelial growth in gingiva. 
Slight accumulation of 


Fig. 10.—Cystic growth below surface of gingival epithelium. 
inflammatory cells in surrounding connective tissue. 


The sixth case shows a similar cystic growth observed in a papilla be- 
tween the maxillary central and lateral incisors of a Spanish-American 
woman 37 years of age. In Fig. 10, the cyst is shown in an epithelial growth 
‘ompletely surrounded by connective tissue. The epithelial cells show cystic 
legeneration and ballooning. Some inflammatory cell accumulation is seen 


in the connective tissue. 
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Discussion 


The cell type, structural arrangement, and location of these cysts suggest 
several etiologic possibilities. The first case is very suggestive of origin from 
the duct of a gland. Glands do not appear normally in the gingiva and their 
presence is reported only once in the literature.’ Fig. 11 shows such a gland 
in a gingival biopsy specimen taken from the region of the lower right 
second deciduous molar of a 9-year-old child. Two layers of cells are seen 
forming this simple gland, the inner layer cylindrical and the outer cuboidal. 


The origin of such glands can be explained only on a basis of develop- 
mental displacement. It is possible that such heterotopic glandular elements 


might undergo cystic transformation and give rise to such small cysts as are 
shown in Figs. 1, 2, and 3. 

Epithelial remnants are found frequently in the periodontal membrane, 
gingiva, or even in the interdental alveolar septi. It is probable that these 
epithelial islands are remnants of the enamel organ or of the dental lamina. 
Degeneration of such epithelial islands might be the source of a cyst forma- 
tion as seen in Figs. 4 and 5. 


“> 


Fig. 11.—Simple gland in gingiva. 


Probably the majority of gingival cysts originate from the surface epi- 
thelium, either as a proliferation or due to traumatic injury. Traumatic im- 
plantation cysts are known to exist in skin pathology.*® Injury to the 
gingiva is quite common and it is likely that trauma is the most frequent 
etiologic factor. There is also the possibility that a proliferation of an epi- 
thelial ridge could become ‘isolated by strangulation and undergo cystic de- 
generation. 
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It seems probable that most gingival cysts never produce a clinical mani- 
festation; however, they might give rise to an otherwise unexplainable swell- 
ing, or, as the result of bacterial invasion, the cyst might make its appearance 
as a gingival abscess. 

Summary 


In summary it may be said that cysts in the gingiva are not as rare as 
indicated by a review of the literature. 

The etiologic possibilities for the gingival cyst are: (1) heterotopic 
glandular tissue; (2) remnants of the dental lamina, enamel organ, or epi- 
thelial islands of the periodontal membrane; (3) degenerative changes in a 
proliferation from an epithelial peg; (4) traumatic implantation. 
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OSTEOGENESIS IMPERFECTA TARDA WITH DENTINOGENESIS 
IMPERFECTA 


Patrick D. Toro, D.D.S.,* Cuicago, IL. 


STEOGENESIS imperfecta, osteopsathyrosis, fragilitis ossium, and blue 

sclera and brittle bones are synonymous. Dentinogenesis imperfecta is 
frequently associated with this bone disturbance. It is apparently a dominant 
genetic characteristic. Babcock’ classifies brittle bones into a hereditary type 
of mesenchymal hypoplasia with blue sclera, and a nonhereditary osteo- 
genesis imperfecta tarda or osteopsathyrosis. 

There is a dysfunction of the osteoblasts which produces a coarse imma- 
ture fibrillar type of bone, at a slow rate, and in inadequate amounts.? The 
bone formed is osteoporotic with a thin cortex and is susceptible to fracture. 

Arrested bone formation in the skull of the fetus may result in a 
membranous bag containing thin plates of bone. In the later type of the 
disease, there are formed protuberances in the bitemporal, occipital, and 
frontal regions. This might be explained by an inadequate remodeling of the 
bony plates, as the brain grows in size. The jaws are thin and small giving 
the face a triangular shape. 

Dentinogenesis imperfecta, odontogenesis imperfecta, and hereditary 
opalescent dentine are synonyms of the allied dental disturbance. Both the 
deciduous and permanent teeth are affected. The clinical manifestations are 
characterized by chipping and cracking of the enamel with a rapid wearing 
down of the teeth, and an opalescent color described as blue, gray, and 
reddish-brown. 

The odontoblasts which are derived from mesenchyme manifest a dys- 
function in the dentine formation. There is a decrease in the numbers of 
dentinal tubules which show numerous branching.* Some tubules are large 
and have been considered as an abnormal vascular system.** The dentine 
matrix is poorly calcified and contains cellular inclusions.” **® The pulp 
chambers become obliterated early and may contain pulpstones. 

The case presented here is one of osteogenesis imperfecta tarda illustrat- 
ing the typical physiognomy, history, and allied dental disturbance usually 
reported in the literature. 

Case History 


Mr. K., aged 17, reported to the dental clinic with the complaint that the enamel was 
chipping off his teeth. Oral examination revealed opalescent gray-brown teeth. The 
incisal edges of the upper and lower teeth were abraded and exposed the underlying 


D Ps aaa Professor of Oral Pathology and Diagnosis, Loyola University School of 
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Fig. 1.—Dentinogenesis imperfecta. Fracture and chipping of enamel. Wearing away of 
incisal edges. 


Fig. 2.—Roentgenogram of dentinogenesis imperfecta. Loss of tooth structure at the incisal 
edges. Obliteration of the pulp chambers, Slender roots. 


Fig. 3.—Osteogenesis imperfecta tarda. Bitemporal protuberances and triangular-shaped face. 
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reddish-brown dentine. The enamel showed many minute fractures and chipping (Fig. 1). 


Three permanent first molars, © s » had gold shell crowns. The lower right first molar was 


fractured with only the cervical third of the crown remaining. 

Roentgenographic examination of the teeth revealed the outline of the crowns to be 
bell shaped and with slender roots of normal length. The root canals were still visible, 
but the pulp chambers were obliterated. The periodontium appeared normal (Fig. 2). 

The physiognomy was characterized by bitemporal protuberances with the ears 
turned out and forward. The forehead appeared broad, but the maxilla and mandible 
appeared small and delicate. This gave a triangular shape to the face (Fig. 3). The 
sclera was not blue. 

Inquiry into the dental and medical history of the family was not contributory. His 
relatives were living in Europe and in good health. When questioned regarding the 
history of fractures, the patient admitted having suffered fractures of the left clavicle 
five times, the distal of the left humerus one time, and the little finger on the left hand 
one time. 

The shape of the skull and face, the history of fractures during adolescence, and 
the hypoplasia of the dentine are characteristic of typical osteogenesis imperfecta tarda 
of the nonhereditary classification. 
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Endodontics 


REPLANTATION: A BRIEF REVIEW AND A REPORT OF A CASE 
SEQUEL 


Harry J. Heauey, A.B., D.D.S.,* 
INDIANAPOLIS, IND. 


Review 


EPLANTATION of a tooth has been defined as “the act of replacing, 
with a view to reattachment, a tooth which has been removed from its 
alveolar socket, either through accident or design.” Many accounts of such 
eases have been reported in the literature?’ with the results varying from 
prolonged retention, to gradual and partial root resorption, to rapid and 
complete root resorption and to immediate exfoliation with acute symptoms. 


Prolonged Retention.—Kells® believed that the pericementum disappears 
and a true ankylosis forms between the teeth and bone tissue. He illustrated 
one case of 19 years’ retention of a replanted tooth in which the radiograph 
of the root shows a line of demarcation similar to the pericementum in a nor- 
mal vital tooth. He believed that in this exceptional case the pericementum 
was revived and so accounted for this long period of retention. Kromer® 
reported a ease in which, after six years, there was no loosening of the re- 
planted tooth. He stated that the lifetime of.a replanted tooth is directly 
proportional to the amount of vital periodontal membrane present on the 
tooth at the time of replantation. Faust’ has reported success based on a 
subsequent lifetime of one to ten years in 252 out of 270 replanted teeth. 


Gradual and Partial Root Resorption.—Payne*® and Hankey® are among 
those who have reported cases where slowly progressing root resorption h»s 
resulted in the root surface being roughened by deep excavations presenting 
a honeyeombed appearance. 

In these, apparently the damage to the periodontal tissues is greater and, 
as a result, the denuded cemental areas are subject to osteoclastic attack. It 
was further believed by Payne and Hankey that the resulting Howship’s 
lacunae, penetrating sometimes even to the dentine, are filled in with osteoid 
tissue which is capable of permitting reattachment of the loose ends of the 
fibers of the periodontal membrane and which also accounts for the cemental 


roughening. 


Rapid and Complete Resorption—Smith’® submitted a ease in which 
resorption of the root of a replanted upper central incisor occurred within 
a year. Faust’ further reports that 18 out of 270 replanted teeth were loose 


*Chairman, Division of Endodontics, Indiana University School of Dentistry. 
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and useless after two to three months due to the early and marked resorption 
of the root. 

Lundquist* has pointed out that when teeth are extracted and immediately 
replanted, a complete separation of the investing tissues takes place. As a 
result: (a) the circulation, in so far as the tooth and its adherent tissues are 
concerned, is completely interrupted; (b) the re-establishment of circulation 
may be retarded by inflammation resulting from gingival or apical involve- 
ments; (¢c) the immobilization of the tooth during the early stages of rapid 
resorption and repair prevents the possible stimulating effects on repair 
which functional use might provide; (d) the tooth becomes in consequence a 
foreign body; (e) progressive resorption of the root is followed by the build- 
ing in of bone; (f) the tooth participates only passively in this process. These 
factors constitute a major injury which the tooth does not survive. 


Exfoliation.—Elimination of the replanted tooth more quickly than by 
rapid and complete root resorption is occasionally accomplished by immediate 
exfoliation. Usually in such cases the replantation procedures have been done 
without regard to aseptic technique and a bacterially contaminated root-alveo- 
lus relationship exists. Consequently, an acute inflammatory reaction arises 
which causes the tooth to be exfoliated as a foreign body or to be extracted 


to relieve the symptoms. 


Fig. 1. Fig. 2. 


Fig. 1.—Photograph at time patient presented himself for treatment. 
Fig. 2.—Radiograph at beginning of treatment. 


Case Report 


On March 31, 1948, a boy, aged 10 years, was presented for emergency treatment in 
the Clinic, Indiana University School of Dentistry. The upper left central incisor, severely 
traumatized, although not fractured, in a playgrounds accident two hours previously, was 
loose and elongated from its alveolus to such an extent that the middle third of its crown 


was even with the incisal edge of the upper right central incisor (Figs. 1 and 2). None 


of the other teeth had been affected, careful vitality testing indicating normal pulpal 
vitality. The general mouth hygiene was good. 

The luxated incisor was replaced to its normal position in its alveolus with finger 
pressure, and impressions of the maxillary teeth and of the mandibular teeth were ob- 
tained with hydrocolloid material. Casts were then made. 
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The affected tooth was removed from its alveolus, thoroughly washed with water, 
and bathed in. 3 per cent hydrogen peroxide. With the tooth being held in sterile gauze 
saturated with sterile normal saline solution, an entrance into the pulp chamber was 
made through the lingual surface of the crown. The pulp was extirpated and the root 
anal and pulp chamber irrigated with 4 per cent chloramine solution and dried. The root 
canal was prepared for filling, washed with 70 per cent alcohol, and redried. The canal 
was filled by the sectional method using a cementing substance of the Rickert formula and 
softened pieces of gutta-percha; the lingual opening was filled with a dental cement. 

Simultaneously with the endodontic procedures, orthodontic bands were constructed for 
each of the four incisor teeth on the previously made casts by another operator. A 0.032 
inch stainless steel sectional arch wire was fitted, contoured, and soldered to the labial 


e 


surfaces of the bands to complete the construction of the splint. 


Fig. 3.—Photograph showing tooth replanted and supported. 


Fig. 4.—Radiograph immediately following splinting. 


The blood clot was removed from the alveolus by gentle curettage and by irrigation 
The tooth was carefully inserted to its normal position in the 


with penicillin solution. 
alveolus and the splint was cemented to place (Figs. 3 and 4). 

Six weeks later the splint was removed (Fig. 5) and the replanted tooth was ob- 
served to be as solidly attached clinically to its alveolus as was the central incisor of the 
opposite side and the other adjacent teeth. Only a barely perceptible deviation from the 
original shade of the crown of the tooth could be observed. The patient reported no 
particular pain or discomfort in and about the tooth during its splinted period. 

The patient returned fourteen months later to report the presence of a “gumboil” 


over the tooth. Slight mobility in the crown of the tooth could be detected. The con- 
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Fig. 5.—Photograph after removal of splint six weeks later. 
Fig. 6.—Photograph of patient fourteen months after replantation. 


Fig. 7.—Radiograph showing complete root resorption fourteen months after replantation. 
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tinued normal eruption of the adjacent central incisor was readily observable as compared 
with the static position of the replanted tooth. Visual examination (Fig. 6) revealed a 
chronic draining sinus leading from the area of complete root resorption seen in a radio- 


graphic examination (Fig. 7). 
Summary and Comment 


Replantation of luxated teeth is not a new procedure but, rather, is one 
of the oldest procedures in dentistry. In the past, many reported cases have 
resulted in failure, but many others have enjoyed varying periods of prolonged 
retention. Because of the possibility of prolonged retention, replantation pro- 
cedures do have some merit and value. As a space maintainer in which the 
anatomical crown, root, and alveolus are employed to accomplish the objective, 
a definite advantage is obtained over artificial fixed or removable space main- 
taining appliances. The success of the latter types is constantly threatened by 
the normal, robust and energetic activities characteristic of the age of the pa- 
tient in which space maintenance is most frequently needed. 

The variations in the opinions expressed in the literature as to the prog- 
nosis of tooth replantation prompted the use of the procedure in the case re- 
ported herein. Before adopting the procedure, however, a comprehensive ex- 
planation was given to the patient’s parents concerning the wide range of prog- 
nosis for the case. The consequent assured cooperation and willingness to have 
the replantation procedure attempted, together with the ultimate fourteen- 
month period of additional retention of the affected tooth, provided justification 
for the use of replantation in this case. 

It is my opinion that despite all precautions which were taken to maintain 
asepsis during the treating of the case reported, a low-grade infection was pres- 
ent which prevented a longer period of retention of the replanted tooth. How- 
ever, replantation of permanent teeth can be recommended in carefully selected 
eases in which: (1) the age of the patient is conducive to optimum repair, 
(2) there is no root fracture, (3) the patient is in good health, (4) conditions 
are such that the procedure can be carried out in an aseptic manner, (5) the 
root canal can be properly and carefully filled, and (6) the patient has an intel- 
ligent understanding as to the possible outcome of the case. 
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THE PIGMENTATION OF THE RAT INCISOR AS AN INDEX 
OF METABOLIC DISTURBANCES 


J. J. Prnpsora, D.D.S., Dr. OponT. (COPENHAGEN ),* Cuicaao, Iu. 
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Introduction 


URING the last two decades an interest in the pigmentation of the rat 

incisor, and especially in conditions leading to lack of pigmentation, has 
increased. The mechanism of the pigmentation of the incisor of the rat is 
fairly well understood.*” ** While the chemical nature of the orange-yellowish 
pigment has not yet been fully clarified, there seems to be no doubt that it 
consists of an inorganic iron compound. Quantitative analysis of whole un- 
washed incisors has shown an iron content of about 0.030 per cent in the 
upper incisors and 0.027 per cent in the lower incisors.*® 

Disturbances in the normal pigmentation of the rat incisors occur under 
different pathologie conditions. The purpose of the present article is to 
survey these conditions which are associated with lack of pigmentation and 
further to suggest a classification of these conditions. 

Most investigators have used the term “depigmentation.” This term 
indicates the removal of pigment from teeth which actually occurs only in 
few of the pathologie conditions. When no pigment has been deposited, the 
term “lack of pigmentation” is more appropriate. 


TABLE I. CLASSIFICATION OF CONDITIONS LEADING TO LACK OF PIGMENTATION 














I. Lack of Pigmentation Associated With Normal Enamel Structure 
A. Iron Deficiency 
1. Tron-deficient diet + 
2. Removal of iron from the organism 
3. Disturbances in iron resorption 
a. Tron complexation 
b. Gastrectomy 
ce. Cadmium-intoxication 
B. Vitamin E Deficiency 
C. Accelerated Eruption 
II. Lack of Pigmentation Associated With Defects in Enamel Structure 
A. Hormonal Disturbances 
1. Parathyroidectomy 
B. Nutritional Deficiencies 
1. Tryptophane 
. Calcium and phosphorus 
. Magnesium 
. Vitamin A 
. Vitamin B 
. Vitamin D 
C. Intoxications 
1. Fluorine 
2. Strontium 





From the Department of Histology, College of Dentistry, University of Illinois. 
*Public Health Service Research Fellow of the National Institute of Dental Research. 
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Table I shows the classification of conditions leading to lack of pig- 
mentation. -The division in two main groups has been made on the basis of 
the enamel structure. The first group consists of conditions associated with 
apparently normal enamel structure. In the second group the lack of pig- 
mentation is associated with defects in the enamel structure. However, a 
sharp distinction between the two groups is difficult since in some conditions 
the enamel structure in the early stages is normal, although associated with 
lack of pigmentation, while in later stages it becomes defective. 

I. Lack of Pigmentation Associated With Normal Enamel Structure 

A. Iron Deficiency.— 

1. Iron-Deficient Diet—Anemia can be produced in rats by giving a diet 
consisting only of raw or pasteurized milk. A relation between the anemia 
and the lack of incisor pigmentation has been demonstrated. Rats kept on 
milk diet for 124 days presented, besides the lack of pigmentation, a clear 
decline in the iron content of the incisor; 0.014 per cent against the normal 


39 


content of 0.030 per cent.** 

2. Removal of iron from the organism has been effected by blood letting, 
2 ml. every other day for two months.*® The blood lettings caused a con- 
siderable loss of iron as reflected in the decreased hemoglobin content and 
the decreased iron content of the liver. Though the iron content of the in- 
cisors was slightly decreased, the pigmentation of the incisors was not, or only 
slightly, altered after blood lettings. Addition of extra iron to the food 
during the experiment diminished the decrease of iron in teeth and liver. 

3. Disturbances in iron resorption can be produced in several ways. Lack 
of pigmentation of the incisors has been seen in three different conditions: 

a. Formation of complexed iron: Rats fed the complex compound ethylene- 
diamine-tetra-acetic acid in the diet showed, after about two weeks, lack of 
pigmentation of the incisors and reduced hematocrit value in contradistinction 
to the normal pigmentation and normal hematocrit value of rats receiving the 
same compound adjusted to pH 6.5 with sodium hydroxide in the drinking 
water.” The lack of pigmentation was probably due to iron deficiency 
brought about by formation of nonresorbable complexed iron compound 
combinations. 

b. Gastrectomy and duodenectomy in rats, by removing the pylorie part of 
the stomach and establishing an anastomosis between the lower part of the 
duodenum and the fundus ventriculi,** resulted in microcytie anemia, a 
reticulocytosis, decreased iron content of the liver, and lack of pigmentation of 
the incisors which is already apparent two weeks after operation.®® The iron 
content of the incisors two months after gastrectomy was one-half to one-third 
of the normal content. The iron content of the liver paralleled somewhat the 
decline in the teeth. 

Medication of iron to the operated animals resulted in inerease of iron 
content of liver and teeth, of hemoglobin percentage, and repigmentation of 
the incisors. The repigmentation seemed to take place first in the lower in- 
cisors, perhaps due to the faster growth of these teeth. From the experiments 
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it can be concluded that removal of the pyloric part of the stomach and of 
the duodenum causes a disturbance in the iron resorption which is manifested 
by an anemia and lack of incisor pigmentation. The findings thus support 
the present concept that the region just below the pyloric sphincter is most 
effective in adsorption of iron. 


e. Cadmium-intoxication causes among other symptoms anemia and lack 
of incisor pigmentation in the rat.” 2% 5° 6 A more detailed examination of 
the anemia revealed that it was of a microcytic, hypochromic type.** In 
cadmium-intoxicated rats the lack of pigmentation appeared first in the 
upper incisors. Medication of iron to the cadmium-intoxicated animals both 
in form of addition to the diet and given as intraperitoneal injection caused an 
increase in hemoglobin percentage and diameter of erythrocytes, and restora- 
tion of pigmentation.” 

How can the effect of cadmium fit into our present conception of iron 
metabolism? Recently it has been shown? ** that resorption and metabolism 
of iron are quite different from those of other elements necessary for the or- 
ganism. According to this concept, the following hypothesis for the iron 
resorption has been suggested: iron is assumed to be resorbed into the 
epithelial cells of the mucosa in the ferrous form. This is a one-way passage. 
Onee the iron enters the cell, it never passes back again through the cell 
membrane. In the epithelial cells the iron is stored in the form of ferritin, 
which is a combination of the protein apoferritin with ferric hydroxide. It 
has been postulated that an equilibrium exists between ferrous iron and the 
ferric iron stored in ferritin, the cell being in a state of “physiologic satura- 
tion” with respect to ferrous iron. A lowering of the oxygen supply of the 
blood brings about an increase in the amount of iron moving through the 
epithelial cell into the blood stream, resulting in a decrease of ferritin iron 
in the mucosa. Only when the ferritin iron has diminished to a point where 
the cell is no longer “physiologically saturated” with respect to ferrous iron, 
will more iron be absorbed by the cells. 

Ferritin is a brown iron containing protein which can be precipitated 
and erystallized readily from solution by means of cadmium sulfate. One may 
assume that the presence of cadmium in the diet causes a competition between 
the cadmium and iron ions in the reaction with the apoferritin. The cadmium 
may have entered into the apoferritin molecule in place of iron and thereby 
caused a blockade of the iron resorption. However, it seems that this 
blockade can be repealed by administration of 1.0 per cent ammonium ferric 
citrate in the diet.°° 

B. Vitamin E Deficiency.—The fact that whitening of the teeth results 
from deficiency of vitamin E was first described in 1943,** and later confirmed 
by several investigators. In vitamin E-deficient rats the lack of incisor pig- 
mentation occurs first and more regularly in the upper incisors, usually after 
forty-five to sixty days on the experimental diet.?* * 

1. Dietary Factors—It has been claimed that the presence of highly un- 
saturated, fatty acids in vitamin E deficiency is necessary for the production 
of “white” teeth.2* Both 20 per cent lard and 20 per cent cod liver oil in- 
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cluded in a vitamin E-deficient diet are able to induce comparable degrees of 
lack of incisor pigmentation, but only cod liver oil produces the yellow-brown 
coloration of the adipose tissue,** uteri, muscles, lymph nodes, and other tissue 
in rats deprived of vitamin E. It has further been shown that the pigmenta- 
tion oceurs only in the adipose tissue if the diet contains fat. Low levels of 
protein in vitamin E-deficient diet aggravate the lack of incisor pigmenta- 
tion.??» 22, 31, 32, 44 

The iron content of enamel and dentine of unpigmented incisors of rats 
fed a vitamin E-deficient diet high in cod liver oil and low in protein was 
greatly diminished. The content of manganese was increased markedly in 
both tissues. That of magnesium, however, appeared to be slightly increased 
in enamel, but decreased in dentine.* 

2. Genetic Factors —The Florida cotton rat, in contrast to the Wistar rat, 
exhibits, even after five to six months on a vitamin E-deficient diet, still 
normal pigmentation of its incisors.*° The same resistance against the bleach- 
ing process of the incisors has been observed in the Long-Evans strain. 

3. Replacement Therapy.—Addition of vitamin E (tocopherol) restores 
and protects against the lack of pigmentation of the incisors. Besides this, 
there seem to be other substances capable of preventing the lack of incisor 
pigmentation in vitamin E-deficient rats, that is, nordihydroguaiaretie acid,” 
methylene blue, tetraethylthiuramdisulfide (Antabuse), and manganese.** 
While the first three substances protect markedly against both peroxydation 
and eoloration of the adipose tissue and lack of incisor pigmentation, the 
manganese protects only against the color changes of the incisors. In order 
to eliminate a general disturbance in the iron metabolism as an etiologic 
factor, vitamin E-deficient rats have been fed additional amounts of iron but 
the pigmentation was not restored.?® * 

4. The pathogenesis of the lack of pigmentation in vitamin E deficiency 
has not yet been fully clarified. It has not been possible to demonstrate an 
exact relationship between the lack of pigmentation and the histopathologic 
changes observed in the enamel organ in vitamin E-deficient rats.*® The fact 
that both tocopherol and Antabuse are able to prevent the lack of pigmenta- 
tion would suggest that the lack of pigmentation in vitamin E deficiency is 
due to a disturbance of some oxydation processes in the ameloblasts. 

C. Accelerated Eruption.—It has been shown that the continuously grow- 
ing rat incisor may erupt at a more than double rate if relieved of functional 
pressure by repeated cutting. Such teeth showed lack of pigmentation.” 
Since pigment-laden cells could be seen piled up in a brownish-yellow mass 
at the gingival crest, it can be assumed that production of pigment was not 
interfered with. The histologic examination revealed an enamel and dentine 
reduced in thickness but of normal structure. The pigment-forming cells 
had apparently not had time enough to deposit their pigment in the rapidly 
erupting incisors. 

II. Lack of Pigmentation Associated With Defects in Enamel Structure 

The criterion for defects in the enamel structure ean be clinical and/or 
histologic. In some experiments there have been no histologic examinations, 
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but from the clinical description it can be judged that the structure of the 
enamel was altered. Conditions which cause changes in the ameloblasts (be- 
fore completion of the enamel matrix formation) without apparent defects 
in the fully formed enamel have been included. 


A. Hormonal Disturbances.—1. Parathyroidectomy has been reported to 
cause loss of pigment and opaque enamel surface in the incisors of rats.** ® 
In this condition the lack of pigment can be explained by a hypoplasia of the 
enamel. The damaged cells are not capable of forming the normal thickness 


of enamel matrix and secondarily the deposition of pigment is impaired. 


B. Nutritional Deficiencies.— 

1. Tryptophane.—tIn this deficiency the incisors show defects in the enamel 
and loss of color, and the teeth are brittle and misshaped.? Although no 
histologic examination of these teeth has been made, the clinical description 
permits an association of the pigment changes with severe disturbance in the 
function of the ameloblasts. 

2. Calcium and Phosphorus.—Rats have been fed on a poor human diet 
deficient in both calcium and phosphorus. Besides retardation in general 
growth rate, decreased ash values for the bones, and abnormal width of pre- 
dentine in the teeth, many of the rats had incisors with a china-like opacity 
and little or no orange pigment.’® 


3. Magnesium.—In magnesium-deficient rats of the Piebald strain, the 


incisors have been found sometimes paler, and in the Albino strain brittle and 
occasionally chalk-white.** About six weeks after the beginning of the mag- 
nesium-deficient diet a lack of pigmentation could be observed.'* The enamel 
deposition was strongly affected by a degeneration or atrophy of the amelo- 
blasts, and the enamel became irregular and matrix formation and calcification 
decreased and finally stopped.* ** It seems, therefore, that the lack of pig- 
mentation was due to the inability of the pathologic ameloblasts to lay down 
pigment. 

4. Vitamin A.—Lack of pigmentation in vitamin A deficiency has been 
described by a number of investigators.® ® °** 4% 45, 57, 6% 66 Pew of the authors 
have tried to analyze the mechanism of the lack of pigmentation. The color 
changes have been explained as being due to “loss of the enamel which is the 
pigmented part and to change in the composition of the dentin’’®® or by “the 
absence of the thin outer layer of the enamel which is composed of parallel 
prisms and in which yellow pigment occurs.’** In most of the reports dealing 
with vitamin A deficiency, it is possible to find descriptions of severe patho- 
logic changes in the ameloblasts with subsequent disturbances in the formation 
of enamel matrix. 

It is of interest that a low dose of vitamin A which was sufficient to 
restore rapid growth in rats previously deprived of this vitamin was in- 
effective in restoring the normal brown color of the incisors.** Furthermore, 
it has been shown that under certain conditions deficiency of vitamin E led 
to secondary deficiency of vitamin A,* ** * manifested by changes in the pig- 


mentation of the rat incisor. 
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5. Vitamin B.—Among the components of the B vitamin group, lack of 
pigmentation has been described in deficiencies of aneurin and pantothenic 
acid. The rats fed on aneurin-free diet showed symptoms of beriberi, anemia, 
and two-thirds of the exposed part of the incisors was chalk-white.*® In an 
experiment with pantothenic acid deficiency, some rat incisors remained a 
light straw color, while in others the teeth appeared chalk-white. The bleach- 
ing of the incisors was accentuated by zine feeding. 

6. Vitamin D.—Already in 1911, opaque incisor enamel with white spots 
was observed in rachitie rats.*_ Later a blotchy appearance of the rat incisor 
was attributed to disturbances in enamel formation.® 

It has been shown that starvation or supplementation of phosphorus to a 
rachitogenie diet causes calcification of rachitie bone and dentine. If such 
treated animals are again given rachitogenic diet, enamel hypoplasia develops.™ 
At the same time, the newly erupting enamel loses its pigment. It seemed that 
the pigment was originally laid down, but peeled off readily. In the unerupted 
parts of the teeth the pigment could be easily rubbed off. This type of depig- 
mentation might be explained by the imperfect calcification of the enamel 
matrix. 

C. Intoxications.— 

1. Fluorine.—Changes in the pigmentation of the rat incisor are the 
earliest and most commonly observed symptoms following intoxication with 
fluorine given either in single doses (acute) or over longer periods of time 
(chronie). 

a. Acute fluorosis has been produced either by injection or feeding. In- 
jections of 0.3 ¢@.e. of 2.5 per cent sodium fluoride to rats caused rings of 
abnormal chalk-white enamel alternating with normal and pigmented areas.** 
Corresponding to the clinical changes, the histologic examination revealed 
pairs of disturbed and recovered incremental layers in the enamel. Correla- 
tion of histologic and gross findings showed that the first histologic changes 
are seen within less than forty-eight hours, while it takes four weeks before 
fluorosis is recognized grossly in the exposed portion of the tooth. 

Another type of acute intoxication has been produced by feeding young 
rats (21 to 35 grams in weight) a single dose by stomach tube of from 10 to 
40 mg. fluorine per kilogram of body weight.*® In some of the rats a sharply 
limited milky spot appeared on the labial surface of the lower incisors between 
the twelfth and fourteenth days following the fluorine ingestion. Between 
the twenty-first and twenty-fourth days the spot disappeared at the incisal 
edge. 

b. Chronic fluorosis has been produced by adding fluorine to the diet. The 
lowest doses by which changes of pigmentation were observed was 0.001 per 
cent fluorine.’? +> The change in pigmentation could be observed clinically 
two weeks following feeding of 0.025 per cent sodium fluoride®’ and one week 
following 0.05 per cent sodium fluoride.°° Depending upon the age of the rats, 
dosage, and length of experimental period, three different types of changes 
in the pigmentation could be seen. The first type of disturbance of pigmentation 
affects the tooth evenly and is associated with normal surface structure of the 
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enamel. It is first observable in the lower incisors. After some weeks the change 
in pigmentation may change into the second type of characteristic cross-striation.* 
In case of a prolonged experimental period and of high doses of fluorine, the 
third type of pigment change might develop, manifested by a chalk-white 
enamel and defects of the enamel surface.*! For this type, the term depig- 
mentation might be justified because the pigment has been deposited, at least 
partly, in the enamel matrix, but after the eruption of the incisors in the 
oral eavity the pigment has chipped off. However, there is no agreement on 
the sequences of those two types. It has been reported that if fluorine is fed 
to rats from the time of weaning, the coloration of the incisors is either re- 
tarded or completely prevented, but if fluorine is administered to older rats, 
loss of color occurs irregularly.?° Furthermore, some authors consider the 
presence of accentuated cross-striations as a lesser disturbance than total 
absence of pigment.*°° 

Lack of pigmentation might be caused by contamination of components 
of a diet with fluorine. For instance, commercial casein used in a standard 
basal diet might contain fluorine.*® Doses of fluorine insufficient to cause 
lack of pigmentation become effective when accompanied with thyroid feeding 
or subcutaneous injections of thyrotropic hormone.** * This would indicate 
that the thyroid gland has some relation to the pigmentation of the incisor. 

e. Mechanism of the lack of pigmentation and depigmentation caused by 
fluorine intoxication is still a matter of conjecture. Because of the widespread 
use of fluorine in the dental field, investigators have been especially interested 
in clarifying in detail all the effects which fluorine has upon the organism. 
The first type of pigment change might be caused by the inability of the 
ameloblasts to lay down pigment. In the third type, where the enamel is 
hypoplastic and hypocaleified, the damaging influence must have been more 
extensive. A disturbance in the iron metabolism as a eause of lack of pig- 
mentation can be excluded, since the changes do not respond to an ample 
addition of iron to the diet.*° 

2. Strontium.—The incisors of rats receiving from 0.5 per cent to 2.7 per 
cent strontium chloride in their diet became progressively lighter until the 
teeth were dull and china white.*’ These. changes appeared about seven 
weeks after the start of strontium feeding and were most conspicuous after 
eighty-five days. The changes appeared first in the lower incisors. Cross- 
striations were seen occasionally.*” °° Both observations support the assump- 
tion that strontium causes almost the same type of pathologie changes in 
teeth as does fluorine. Therefore, it seems possible to explain the pigment 
changes on a similar basis. 

Summary 


An attempt has been made to classify the different conditions leading to 
lack of pigmentation of the rat incisors. Two main groups are suggested: 
one where the lack of pigmentation is associated with normal enamel struc- 
ture and another with simultaneous defects in the structure of the enamel. 
In the first group belong conditions such as iron deficiency and vitamin B 
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deficiency. The second group comprises hormonal disturbances, nutritional 
deficiencies,.and intoxications. 

The present review of conditions associated with lack of pigmentation 
of the rat incisors is not intended to be complete. The main purpose is to 
suggest a classification which can be the basis for further discussion and 
investigation. Many problems are still unsolved. We have not succeeded in 
finding a common factor responsible for lack of pigmentation of the incisors. 
In spite of our limited knowledge, the pigmentation of the incisors can be 
used as an indicator of certain metabolic disturbances, just as the hard tissues 


of the incisors act as a kymographie reeord.*® 
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Studies in Clinical Oral Pathology 


Associate Editor 
LESTER R. CAHN 


MONILIAL INFECTION OF THE MOUTH FOLLOWING 
ANTIBIOTIC THERAPY 


Henry A. Barre.s, B.S., D.D.S., New York, N. Y. 


M., a white man aged 35, visited my office March 24, 1952, for the extraction 
J . of some badly carious teeth. 

Examination of his mouth revealed a tongue coated with a whitish creamy 
deposit. The papillae on the posterior half of the tongue were hypertrophied, 
giving a “furred” appearance to this area. The mucous membrane covering the 
cheeks was intensely reddened and attached here and there were some white 
particles about pinhead to small pea in size, which were of a cheeselike con- 
sistency and readily removed. 

A presumptive clinical diagnosis of thrush (moniliasis) was made. Material 
was collected for bacteriologic examination from the whitish deposit on the 
tongue and from the cheeselike particles on the cheeks. The results of these 
examinations are given later under laboratory findings. The following history 


was obtained from the patient: 


During August, 1951, the patient’s face was “nicked” while being shaved 
by a barber. A lesion developed on the lower left cheek near the angle of the 
mouth. The patient visited his physician who injected penicillin intramuscularly 
twice daily for a period of two weeks. Since no improvement resulted in the 
lesion, he was then given approximately forty capsules of terramyecin (250 
mg.) during the next two weeks. The lesion persisted and the patient was then 
referred to a dermatologist who removed the hairs in the infected region and 
administered x-ray therapy. The lesion involuted and disappeared. 

About October, 1951, the patient noted that his throat felt sore and his 
mouth dry. He visited his physician who gave him an injection of penicillin 
and explained that the condition of his throat was “nothing to worry about.” 
During November and December the dryness of his mouth persisted and his 
throat felt as if something were lodged there. He also observed that his tongue 
had “hairs” growing upon it and that at times these hairs were more profuse 
and that food particles tended to be caught between the hairs, so that it was 
necessary for him to remove the particles with his fingers. The patient now 
became quite alarmed over the condition, suspecting that he had cancer, and 
visited a number of physicians including a nose and throat specialist. He 
was given injections of penicillin as well as a bland mouthwash. Two physicians 
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Fig. 1. 
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Fig. 1.—Heavy, whitish creamy coating of tongue. Note small lesions on both cheeks. 
Fig. 2.—Whitish cheeselike particles adherent to cheek. 
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informed him that he was neurotic, that he imagined there was something in his 
throat, and that he should seek the advice of a psychiatrist. The condition per- 
sisted and toward the end of February, 1952, the patient stated that his throat 
and trachea. became painful. Ie again visited a physician who gave him 
several intramuscular injections of penicillin and some capsules of terramycin. 
The patient stated that during these past several months, due to worry about 
his condition, he could not sleep, and his appetite became so poor that he lost 
thirty pounds. In the early part of March, 1952, the patient observed that 
white areas were appearing on his cheeks and that when he opened his mouth 
widely his cheeks felt stiff. The dryness of the mouth, the furred tongue and 
whitish coating still persisted. His carious teeth also had become painful. 
At this time, March 24, 1952, he visited my office for relief of dental pain. 
Laboratory Findings 

Gram stain of tongue, white deposit: Many epithelial cells were present 
together with gram-positive cocci and some gram-negative bacilli and cocci. 
Many gram-positive yeastlike organisms, together with some mycelial filaments, 
were found in association with the epithelial cells. 


i . 


Fig. 3.—Smear of lesion of cheek. Gram stain: Epithelial cells with bacteria and larger 
yeastlike cells. Portions of mycelial filaments at My. 


Gram stain of cheek, white cheesy particles: Numerous epithelial cells with 
many gram-positive yeastlike microorganisms and some mycelium were noted. 
The yeastlike cells appeared to be both intra- and extracellular. Some bacteria 
were also present. 

Cultural examination.— 

Plates of Sabouraud’s agar streaked with some of the material collected 
from the tongue and cheeks: Moist, creamy raised colonies, which consisted 
of gram-positive yeastlike organisms, developed within forty-eight hours. 
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Littman’s medium: This agar medium contains ox bile, gentian violet, and 
streptomycin which inhibit the growth of bacteria but do not affect fungal 
growth: Numerous colonies of yeastlike organisms developed. 

Corn meal agar: The above colonies were inoculated by streak-cuts into the 


medium. After a few days in the deeper portion of the medium submerged 


growth occurred. Under the microscope this growth was found to con- 
sist of mycelium, small yeastlike cells (blastospores), and large terminal, 
thick-walled resting spores (chlamydospores). The corn meal agar is a medium 
which is poor in nutrient ingredients, and, under the semianaerobie conditions 
beneath the surface of the agar, the Monilia albicans (Candidia albicans) pro- 
duces a mycelium and chlamydospores. On the surface of fresh corn meal agar 


it grows primarily as budding yeast cells. 


Corn meal agar: Unstained preparation of portion of submerged growth of Candida 
albicans. My, Mycelium; Ch, chlamydospore; Bl, blastospores. 


Fermentation reactions: 


Dextrose: Acid and gas 

Maltose: Acid and gas 

Lactose: No change 

Saecharose: Acid 

The production of mycelium and chlamydospores and the fermentation 
reactions given above differentiate the Candida albicans from those other yeast- 


like microorganisms which are considered to be nonpathogenic. 
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Treatment 


The patient was seen daily and his entire mouth, cheeks, tongue, gums, 
teeth, soft palate, as well as his throat, were generously swabbed with 5 per 
cent Acriviolet (gentian violet). He was also given a 1 per cent aqueous 
Acriviolet solution to use as a mouth rinse and gargle, several times a day. 

The white, cheesy particles disappeared from the cheeks after several 
days and the tongue coating decreased. After one week the patient stated 
that, while his tongue was much improved, particularly when he moved it, 
his cheeks and throat still felt rather dry. Continued improvement was noted 
during the second week of treatment. At this time it was considered safe to 
extract some carious teeth, since several cultures had been reported free of 
Monilia albicans, although other saprophytic types of yeastlike microorganisms 
were still present. One or two teeth were extracted at a time, after the mouth 
had been thoroughly swabbed with Acriviolet. Following tooth extraction, the 
sockets were also swabbed with Acriviolet to lessen the possibility of a monilial 
bacteremia. Ten teeth in all were removed without any serious aftereffects. In 
order to improve the tonal quality of the mucosa of the mouth and throat, the 
patient was given poly-vitamin therapy in high concentration (Abbott’s Optilets, 
6 tablets per day). Several days after the removal of the teeth, the patient’s 
mouth was swabbed with Acriviolet on alternate days, and treatment was dis- 
continued after another week. The patient was warned against the use of anti- 
bioties and was advised to return immediately for consultation in the event of a 
recurrence. The patient’s appetite returned and he has gained nearly thirty 
pounds. His mouth and throat are again normal. Repeated cultures over the 
past six months have shown no Candida albicans to be present. However, other 
yeastlike microorganisms considered to be nonpathogenic have been isolated. 


Discussion 


This patient’s history would seem to indicate that the infection which 
developed on his face was due to a fungus. Such microorganisms are not 
sensitive to any of the antibiotics now in common use; the administration, 
therefore, of penicillin and terramycin was contraindicated. The need for 
bacteriologic examinations to determine the causative agent of an infection 
and its sensitivity to antibiotics is exemplified by this case. Unfortunately, 
such examinations are too frequently ignored. Further, the continued use of 
antibioties is likely to inhibit the bacterial flora in the intestines, throat, and 
mouth, thereby removing a biologie restraint on the growth of yeastlike micro- 
organisms present in such areas. 

The isolation of Candida albicans from the mouth is insufficient evidence 
in itself that the patient has thrush since this microorganism is found fairly 
frequently in normal mouths. However when clinical symptoms of thrush are 
present the isolation of the Candida albicans is corroborative evidence. 

I wish to thank Dr. R. W. Benham, Director, Department of Mycology, College of 


Physicians and Surgeons, Columbia University, for her interest and advice, and Mrs. P. M. 
McCormack for her technical assistance in the identification of yeastlike microbial species. 
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Comment (Lester R. Cahn) 

Dr. Bartels has ably presented a case history showing one variety of side 
issue of antibiotic therapy. 

It takes time to learn the deleterious effects of drugs. While at first a 
therapeutic agent may appear to be entirely harmless, only time will tell 
whether this is so. 

It is about ten years since antibiotics have been freely used, and it is 
now that the harmful effects are being noticed. 

Some of these effects are due to hypersensitization; others are the 
result of infection by organisms allowed to proliferate because of the inhibi- 
tory effect of the antibiotic on their antagonists. 

In the early days of penicillin we thought that urticaria was the most 
serious allergic manifestation evoked by this drug and this condition could 
easily be relieved most times by one of the antihistaminies. Today the hyper- 
sensitivity to penicillin and other antibiotics has reached alarming proportions. 
Cases of aplastic anemia and fatal anaphylactic shock have been reported 
following the use of these substances. 

This should make us think seriously before using any antibiotic. To 
paraphrase a saying of the past war, “Is this trip necessary?” we should ask 
ourselves, “Is an antibiotic necessary?” If rapidity of action is essential then 
intramuscular injection is the route of choice and penicillin is undoubtedly the 
most satisfactory of all the antibiotics for this purpose. Here, of course, we 
have a caleulated risk that must be taken. In such an instance one should be 
prepared to overcome anaphylactic shock should it arise. 

If there is no great emergency and one still wishes to use parenteral 
penicillin, patients should be carefully questioned as to whether they ever had 
penicillin before and, if so, if there had been any reaction of any kind. If 
there had been any untoward effects previously, no matter how mild, the injec- 
tion method should not be used and an antibiotic effective by mouth must 
be substituted. 

With the exception of chloramphenicol, the oral administration of which 
was followed by fatal aplastic anemia, no lethal side issues have followed the 
oral use of antibiotics. However, disagreeable side issues have been reported 
such as severe diarrhea, proctitis, and vaginitis. 

The local application of antibiotics should be more or less tabooed. Thrush 
and other forms of sore mouth have followed the use of pastilles, lozenges, and 

roches, and these agents may well have been the sensitizing factor that re- 
sulted in severe reactions to injections. Ten years ago in a short report called, 
Necessity for Pre-operative Investigation,” I discussed the use of arsenicals 
nd sulfa drugs in the treatment of Vincent’s infection and, after stating that 
hen the infection has been proved not to be one superimposed upon a serious 
nderlying substrate of disease, I said, “In a disease as easily amenable to 
eatment as a case of true Vineent’s gingivitis is, it seems wrong to possibly 
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sensitize a patient against the future use of a drug that may later be needed 
to combat some lethal disease.” I feel exactly this way today. 

The routine use of antibiotics is unnecessary in dental practice. When 
indicated, and there are a goodly number of indications for their use, then 
the correct one should be chosen, always taking proper precautions to combat 
any serious side effects. 
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Professional News Items 


Periodontology Courses at Columbia University 

Four postgraduate courses in periodontology are offered at Columbia University, School 
of Dental and Oral Surgery of the Faculty of Medicine. 

A full-time program covering a period of two academic years and a half-time program 
covering a period of four academic years lead to a Certificate of Training in Periodontology. 
Correlation of the fundamental sciences to clinical practice is emphasized. 

Of the two part-time courses, one course will be given one full day a week from Sept. 
23, 1953, to May 5, 1954; the second course will be given one-half day each week from Sept. 
23, 1953, to May 5, 1954. 

For further information write to Postgraduate Division, School of Dental and Oral 
Surgery, Columbia University, 630 W. 168th St., New York 32, N. Y. 


University of Minnesota 
The University of Minnesota announces the Eighth Annual Oral Medicine Seminar, to 
take place Sept. 17, 18, and 19, 1953, at the Center for Continuation Study. 


September 17 Symposium: “Anatomy and Growth of the Head and Jaws: Surgical Cor- 
rection of Abnormalities.” 


Harry H. Shapiro, Assistant Professor of Anatomy, Columbia University. 

Wilton M. Krogman, Professor of Physical Anthropology, University of Pennsylvania. 

Bernard G. Sarnat, Professor of Oral and Maxillo-facial Surgery, University of 
Illinois. 


September 18 Symposium: “Findings of Recent Research Related to Operative Dentistry, 
and Application to Practice.” 
Sumter 8. Arnim, Professor of Pathology, University of Texas. 
Joseph F. Volker, Dean, School of Dentistry, University of Alabama. 
Ralph W. Phillips, Associate Professor of Dental Materials, University of Indiana. 
September 19: S. W. Leung, Professor of Physiology, University of Pittsburgh, “The Effect 
of Saliva on the Oral Tissues.” 


S. J. Kreshover, Professor of Oral Pathology, Medical College of Virginia, “Pre- 
natal Influences and Tooth Development.” 


Further information may be obtained by writing to the Director, Center for Continua- 
tion Study, University of Minnesota, Minneapolis 14, Minn. 


Twenty-eighth Italian Congress of Stomatology 
The Twenty-eighth Italian Congress of Stomatology will be held in Bari, Italy, Oct. 
13 to 17, 1953. 


Topics to be dealt with by the Congress are: 


1. The Focal Dental Infection. Speakers: Prof. M. Lusena, Milan; Prof. B. Mela, 
Turin. 

2. Economic and Social Handicaps Arising From Dental Caries. Speakers: Prof. G. 
Briasco, Genoa; Prof. L. Molfino, Genoa. 

3. The Fixed Prothesis. Speakers: Dr. F. Strini, Rome; Dr. G. Zuccoli, Florence. 


Arrangements for the Congress are being made by the Dental Clinic of the University 
of Bari in cooperation with the A. M. D. I. of Puglia and Lucania. 
For further details please address inquiries to 28th Congresso Italiano di Stomatologia, 


Palazzo Ateneo, Bari. 
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Tufts College Dental School, Division of Graduate and Postgraduate Studies 

Tufts College Dental School announces its graduate and postgraduate program in 
periodontology for the academic year of 1953-1954. All courses are conducted by Prof. Irving 
Glickman and staff. 


PERIODONTOLOGY I 
A full-time two-year specialist training program for individuals interested in qualifying 
for certification in periodontology. 


PERIODONTOLOGY II 

A one-year full-time specialist training program. This is a modification of the two- 

year course and is offered to individuals who have had a year’s previous graduate or post- 
graduate training in periodontology. 


PERIODONTOLOGY III 
An 18-month full-time course leading to an M.S. or M.S.D. degree. 


DPG. 601-PARTICIPATION COURSE IN PERIODONTOLOGY 
Two weeks—Oct. 5 to 17, 1953 
Class limited to 12 Tuition, $250 
Half of the time of this course is devoted to clinical practice by the participants. 
The remainder of the curriculum consists of lectures and seminars devoted to the theoretical 
and didactic aspects of periodontology. 


DPG. 602-PARTICIPATION COURSE IN PERIODONTOLOGY 
April 12 to 16, 1954 
Class limited to 12 Tuition, $150 
This one-week course consists of lectures and clinical sessions devoted to the various 
aspects of periodontal diseases and their treatment. 


DPG. 603-KIRKLAND GINGIVECTOMY TECHNIQUE 
May 17 to 21, 1954 
Class limited to 12 Tuition, $125 
Dr. Olin Kirkland 


In this course the concept and technique for the Kirkland gingivectomy operation are 
presented. The participants operate in the clinic under the direction of Dr. Olin Kirkland. 


DPG. 604-OCCLUSAL EQUILIBRATION 
Each Monday for five weeks 
Jan. 11 to Feb. 8, 1954 
Class limited to 12 Tuition, $150 
Dr. Edward T. Fischer 


This course is devoted to the principles of occlusal equilibration as they apply 


to the treatment of periodontal problems. 
For further information and application, write to Director, Graduate and Postgraduate 


Studies, Tufts College Dental School, 136 Harrison Ave., Boston, Mass. 
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Abstracts 
of Current Literature 


ORAL MEDICINE 


The Effect of Cortisone and ACTH in Leukemia. W. S. Adams, W. N. Valentine, S. H. 
Basset, and J. S. Lawrence. J. Lab. & Clin. Med. 39: 570, 1952. 


Ten cases of leukemia of various types were treated with ACTH or cortisone. Three 
of these cases showed no improvement from this form of treatment. Seven cases mani- 
fested some type of favorable response, but only five cases can be said to have had a 
remission in the course of the disease. 

In general, it is the opinion of the authors that, while these hormones may produce 
clinical remission in a few cases of leukemia, they are far from effective therapeutic agents. 
It appears to be difficult to avoid the undesirable side actions which have occurred all too fre- 
quently. 

The authors concluded from the data obtained from the metabolic study of one case that 
one might surmise that cortisone accomplishes its desired effect by making the necessary 
building blocks for cellular proliferation less available. They stated further that this is not a 
new concept, and has been postulated previously from the results of animal experimental 
work. However, the mechanisms of action of cortisone remain obscure. 

Jack Bloom. 
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Age, Sex, Race, and Hematologic Classification of 916 Leukemic Cases. William R. Best 
and Louis R. Limarzi. Proc. Central Soc. Clin. Res., J. Lab. & Clin. Med. 40: 778, 


1952. 


At the University of Illinois clinies and in consultation, 916 cases of leukemia have 
been seen during the past twenty-six years. Approximately 95 per cent of these were ob- 
served during the past seventeen years. Ages of onset ranged from newborn infant to 82 
years. When the distribution of these cases is plotted as percentage of case onsets per year 
of age, a sharp peak of occurrence due to acute unclassified leukemia is noted between 
2 and 6 years of age. There is a low incidence during adolescence and a gradual rise to a 
second peak at about 55 years, due principally to the chronic leukemias. The peak of oc- 
currence of chronic lymphocytic leukemia occurred at about 55 years; of chronic granulo- 
cytic, 45 years; and of acute granulocytic, 35 years. The less common types were par- 
ticularly evident between 30 and 60 years of age. 

Males accounted for 58.7 per cent of cases. The percentage of males according to 
different leukemic types are: chronic lymphocytic, 65 per cent; chronic granulocytic, 
51 per cent; acute unclassified, 63 per cent; monocytic, 49 per cent; acute granulocytic, 
51 per cent; and miscellaneous types, 65 per cent. 

There were 4.2 per cent Negroes in this series. 
in detail, 0.26 per cent of new white clinic patients had leukemia, while only 0.04 per cent 
of new Negro clinic patients had this disease. The distribution of cases as to sex, age, and 
leukemic type is approximately the same in the Negro as in the white. 


During a fifteen-year interval studied 


Jack Bloom. 


Raro caso di granuloma con istoeosinofilia e tesaurismosi lipoidica del corpo della man- 
dibola. (A Rare Case of Eosinophilic Granuloma and Lipid Thesaurismosis in the 
Mandible.) Renato Bandettini. Clinica Odontoiatrica 7: 43, February, 1952. 


A 37-year-old male patient whose only discomfort was soreness in the mouth has 
shown two different clinical signs which apparently were the effect of one pathologie condi- 
tion: (1) the presence of a solid prominence in the third molar region of the right mandib- 
ular body covered by normal mucous membrane with a clearly outlined border line which by 
a mucous membrane wall of 3 to 5 mm. height brought about the disappearance of the cor- 
responding alveolar ridge; (2) the alveolar mucosa of the region which corresponds to the 
right mandibular second molar was discharging on pressure a seropurulent exudate through 
a patent fistulous canal. According to the case history this condition existed over a three- 
month period, viz., from the day of the extraction of the second molar until the first clinical 
examination of the patient. The rest of the teeth in that mandibular half were loose and 
tender to touch. The radiographic picture of the right half of the mandible clearly 
disclosed a large radiolucent area in the body which involved also the mandibular canal. 
It showed well-defined boundaries toward its lower extension. The laboratory tests of 
blood and urine were noncontributory. 

Histology—The microscopic picture of the tissue removed by seraping has put in 
evidence that the character of its structure was dominated by eosinophilic granulocytes, 
associated with neutrophiles. However, the eosinophiles closely piled up in the connective 
not uniform with each other and were more in number than the 


tissue spaces were 
They were exhibiting a few common features, however: a rela- 


neutrophilic leukocytes. 
tively large cytoplasm, pale chromatin granules in their basophilic ovoid-shaped nuclei. 
In some instances a similarity could be readily discerned between the eosinophiles and the 
Besides the basophilic staining character the typically pale vacuolized area 


plasma cells. 
In addition the fibrillar organelles in the cyto- 


around the nucleus could be recognized. 
plasms were not a continuous network; they appeared rather as parallel threads directed 
The lipid coloration test showed the mitotic histoid cells 


toward the greater axis of the cells. 
Staining methods for collagenous fibers showed an over- 


extremely rich in lipid substances. 
all picture of scarce azurophilic and fuchsinophilic fibers. 
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Discussion —The histologic picture of a removed pathologic tissue in the mouth made 
clear the proliferation of histiocytes (fixed macrophages) in the phase of intracellular lipid 
accumulation. This process of proliferation of the histiocytes was followed by an increased 
number of eosinophiles and plasma cells. The presence of necrotic foci here and there in the 
tissue was another datum of reference to the case. At careful examination the cytologic 
character of the case excluded the validity of a hypothesis which would have considered that 
tissue as one of malignant character. In this connection it may be of interest to note that 
a plasmacytoma or a histiocytoma (histiocytic-medullary reticulosis, Scott, Robb-Smith, 
remarked by the reviewer) may fall under this category of malignant lesions. Discard- 
ing the thought of malignancy in this case, the author underlined the normal character of 
mitosis with no nuclear aberrations and the apparent existence of a surrounding capsule 
which showed invasion of leukocytes at scattered places. The proliferation of the histio- 
cytes was accompanied by the excessive deposition of lipid substances intracellularly 
(thesaurismosis) and the presence of plasma cells and leukocytes. The presence of these 
latter two cell elements may have brought up the thought to associate this condition with 
a regular inflammatory process. However, the author disregarded this speculation by point- 
ing out the searce number of neutrophiles in the histologie picture. Their limited number 
in the tissue may be justified in considering them as the representative elements of a 
superimposed process of secondary nature. The marked eosinophilia and the great number 
of monocytes may also have suggested the idea to identify this lesion with the malignant 
granuloma found in Hodgkin’s disease. In fact, generally speaking, there were unmis- 
takable signs of common histologic character between this lesion under discussion and 
Hodgkin’s disease; these were: the polymorphism of the cells, the above-mentioned 
eosinophilia, and the multinucleated cells. However, the decisive data of histologic refer- 
ence to Hodgkin’s disease were absent, viz., the Sternberg and Dorothy Reed cells. The 
Sternberg-Reed cells are polymorphonucleated, whereas the giant cells which the author 
referred to in his study were polynucleated (multinucleated). Moreover, the Sternberg- 
Reed cells frequently exhibit two nuclei, one of which is the mirror image of the other 
(mirror image giant cell). The not too clearly defined pathologic process of the malignant 
granuloma found in Hodgkin’s disease and those medullary lesions which were analyzed and 
deseribed by Scott and Robb-Smith, called the histiocytic medullary reticulosis, gave the 
author sufficient argument to discuss this case along the criteria of the above-mentioned 
lesions. The marked proliferation of histiocytes, the presence of numerous plasma cells, 
eosinophiles, and the lipid thesaurismosis may all offer acceptable histologic signs in 
favor of considering this lesion as one which might belong to those pathologic entities. 
Against this assumption, however, the author quoted Letterer’s studies which underline 
the absence of the giant multinucleated cells. In this case the chemical test of the lipid 
substances did not elicit the reaction of cholesterol esters since Sudan ITT gave only slightly 
positive result. To follow up the laboratory tests with differentiation, the author felt no 
justification in applying the digitonine reaction. 

It is interesting to note that Finzi in 1929 made a report of a case which might have 
been identical or at least similar to this pathosis. He was followed in 1940 by Lichten- 
stein and Jaffe who called this disease the eosinophilic granuloma of bone. Under this 
name it is aecepted as the classification of this type of bone lesion. The eosinophilic 
granuloma is identified as a lesion of benign character, well circumscribed through its 
boundaries, It may occur in the form of a solitary or a multiple lesion which is accom- 
panied by general clinical symptoms as anorexia, cephalia, pyrexia. It involves the 
medullary portion of the bone but it may also invade the external corticalis and the soft 
tissues around it. It is a disease of the youth. Statistical data were given by Dundom 
and Williams which refer to the chronologic age of the patients. This lesion, according 
to their survey, affects the individual in the age group below 10 in a ratio of 37.7 to 100. 
This figure drops to 26.4 to 100 within the teen age group. They also found that its 
oceurrence is prevalent among male patients and, with the exception of the extremities, 
all parts of the skeleton may become the site of the lesion. The laboratory tests are not 


recognized as reliable assistance in formulating the clinical diagnosis. The clinical 
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symptomatology of the eosinophilic granuloma varies according to the site of the disease. 
In the case of a jawbone lesion it is worthy to note that the soreness or the pain factor 
presents only a moderate value while the loose teeth and the persistent gingivitis are more 
significant clinical signs. Radiographic pictures taken of various bone organs present a 
well-circumscribed radiolucent zone of irregular form. The possible occurrence of 
paresthesias in the mental and lower lip region is understandable if obliteration of the 
mandibular canal may follow the course of the lesion. Similarly, local oral conditions 
prevalent prior or during the disease may change considerably the over-all clinical picture 
of the lesion. One has to consider the presence of gingival pockets and dental caries to 
evaluate the possible complications caused by superimposed inflammatory or degenerative 
conditions. Sleeper registered in the oral cavity 12 cases of eosinophilic granuloma of 
which 7 were found in the mandible. Thoma, in his report of 12 cases of eosinophilic 
granuloma in the oral cavity, noticed that the jawbones were the site of the lesion. Cases 
of eosinophilic granuloma reported by Cox in 1946 exhibited symptoms which were 
markedly similar to those presented to the author. Cox, however, in discussing his cases 
in the light of the possible items within a differential diagnosis, enumerates the incidence 
of sarcomas and also the chronic inflammatory bony lesions: the tuberculosis and the 
blastomycosis (gangosa). Furthermore, in order to obtain reliable data on behalf of a 
working diagnosis, Cox also prevailed himself in all his cases of the biopsy material. In 
this connection may be mentioned the great emphasis which the author puts on the 
necessity to include into the register of the differential diagnoses as many lesions as their 
similarity to the subject under discussion may appear legitimate. The author’s list of 
bone and medullary lesions which differential diagnostically might have come into con- 
sideration contains: the multiple myelomas, neoplastic metastases, inflammatory lesions. 
It is well to consider the careful evaluation of the radiographic tests as neoplastic and 
inflammatory lesions of the bone may both show images of common characteristics. One 
has to recall the picture of osteomyelitis and those of the various cysts and sarcomas. 

Treatment.—The excision of the affected area is the method to follow in the treatment. 
Curettage and irradiation alone or in combination with surgery may be applied according 
to the topographic and general nature of the case. The irradiation therapy instituted by 
the author consisted essentially of two series. An interval of one month was inserted 
between the two terms. The full complement of irradiation amounted to 2,400 r. 

Prognosis.—Although the eosinophilic granuloma as a clinical entity belongs to lesions 
of benign character, the possible change to a generalized disease as the Hand-Schiiller-Chris- 
tian should constantly keep the observer conscious of the consequences. A great number of 
students believe that the eosinophilic granuloma of the bone and the Hand-Schiiller-Christian 
disease are identical metabolic derangements in different phases of progress. Thus, the 
eosinophilic granuloma would constitute the first manifestation of the Hand-Schiiller-Christian 
disease. Also, Thoma in 1943 published a case history according to which the first and only 
morbid manifestation of the skeleton was an eosinophilic granuloma in the mandible. That 
case in its further course showed other bony lesions with diabetes insipidus. Other case 
histories substantiated the thought that the eosinophilic granuloma, Letterer-Siwe, and Hand- 
Schiiller-Christian disease represent a clinical complexity which is characterized by the 
alteration of the lipid metabolism. 

Letterer-Siwe Disease——It is a systemic aleukemic reticuloendotheliosis characterized 
by an acute or subacute clinical course. Individuals between the age group of 2 to 5 are 
the most frequently affected by this lesion. Clinical signs are: pyrexia, anemia, hepato- 
splenomegalia, swelling of lymph nodes, osteomedullar lesions, and cutaneous reactions in 
the form of purpura. In this lesion the reticuloendothelial cells show an accelerated 
proliferation in all organs of the body. By some reason the Letterer-Siwe disease assumes 
a pseudochronic character and this attitude, contrary to its regular course with acute 
signs and symptoms, proceeds toward the Hand-Schiiller-Christian disease by changing its 
clinical and pathologic signs accordingly. The granulomatous character of the lesions, 
not only in the bones but elsewhere, especially in the thymus and lungs, would clearly 
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indicate the transition of the morbid condition. Jaffe and Lichtenstein advanced the 
theory, departing from this transitional form of morbid conditions between Letterer-Siwe 
and Hand-Schiiller-Christian diseases as a confirmation of the theory which would not 
consider these lesions as primitive derangements of cholesterol metabolism, rather as an 
inflammatory condition caused by hyperplastic reticuloendotheliosis. The acute form of 
disease would be represented by Letterer-Siwe characterized by hyperplasia. The chronic 
form may affect young and old individuals. The primary site of this lesion is the 
skeleton with a granulomatous, fibrous, and xanthomatous character. The Hand-Schiiller- 
Christian disease is generally accepted as a proliferation of the histiocyte-reticular 
system under a symptomatologic triad: (1) cranial lesions, (2) exophthalmus, (3) diabetes 
insipidus. Buerger reports of 50 per cent of cases having all three symptoms. Two or 
even one symptom is often the only present element of the syndrome. It is a modern 
tendency to view the Hand-Schiiller-Christian disease as a clinical variation of the lipid 
granulomatosis. The radiographic picture of the cranium shows the geographic map form 
of lucency. The exophthalmus and the diabetes insipidus are the effects of these granu- 
lomatous localizations in the cranium or in the orbit and in the diencephalic pituitary 
region. The oral manifestations as primary characteristics of the disease produce 62 
per cent of all up-to-date reported cases. In connection with these figures Davidson in 
over 49 different forms of the disease quotes 34 per cent of incidences where oral mani- 
festations were the principal symptoms. Particular interest is given in Davidson’s report 
to a case where a 22-year-old patient sustained the extraction of the right maxillary 
molars. The wounds of the extractions did not show any tendency to heal and, while 
remaining patent, they were filled up with a redundant granulomatous tissue. Sub- 
sequently, more teeth were involved as more of them became loose and had to be extracted. 
This order of events went on for two years when finally the right maxilla has been re- 
sected under the erroneous diagnosis of multilocular cystic degeneration. Davidson re- 
examined the patient five years after the first oral symptoms and at that time he found 
purulent discharges from the maxillary sinuses and from the hip combined with polyuria 
and polydipsia. There were bony lesions in the cranium, the femur, and the sacral bone. 
The case ended later on with a pulmonary complication. The teeth will become loose due 
to structural changes in the alveolar and supporting bones. The periodontal membranes 
show changes similar to periodontosis, superimposed by marginal periodontitis. The out- 
come of the disease depends on the patient’s age. Glatt puts the mortality rate at 35 
per cent in children. It is regarded as a lesion which gives a better prognosis quoad 
vitam than any of the malignant tumors. 

Summary.—In the case reported by the author where the lesion of the bone was 
localized in the mandib’>. we confronted either with eosinophilic granuloma or an osseal 
localization of plasmacytosis. The diagnosis of eosinophilic granuloma leads us into the 
field of Hand-Schiiller-Christian disease. However, it may be argued that the disease had 
its initial phase localized exclusively in the mandible of an adult individual. This fact is 
rather a surprising incidence as it is well known that the disease affects patients in their 
tender age. The first phase of the disease development offers a picture of the eosinophilic 
granuloma without cholesterol thesaurismosis. This primitive granulomatous process charac- 
terized by eosinophiles is followed by the phase of cholesterol accumulation in the reticulo- 
histiocytes which assume the aspect of vesicular cells. This thought may be followed in the 
recognition and interpretation of this case where the granulomatous process stopped at its 
initial phase of eosinophilia and remained strictly localized without its development into 
cholesterosis. The normal cholesteremia may exist even, as it is accepted today, in the form 
of cholesterol lipidosis. In the eosinophilic granuloma combined with xanthomatosis as in 
the Hand-Schiiller-Christian disease syndrome, the accumulation of cholesterol in the 
histiocyte reticular cells succeeds because of the intrinsic alteration of cellular metabolism 
intracellular cholesterol synthesis). In other xanthomatoses the metabolic alteration of 
cholesterol as it is pronounced by a hypercholesteremia may be the primary.pathogenetic process. 
This case may have been considered as a plasmacytoma. However, the characteristic signs of 
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that disease were missing: the lack of Bence-Jones protein in the urine, regular proteinemia, no 
cachexia, no anemia. It is well known that a plasmacellular reaction, in form of inereased 
number of plasma cells, regularly follows granulomatous or medullary pathologie processes, 


A. G. N. 


Acute Leukemia With Leukemic Ulcers of the Thigh and Ulcers of the Mouth Due to 
“Aminopterin.” James Webster, Samuel Bluefarb, and J. F. Sickley. Arch. Dermat. 
& Syph. 65: 369, March, 1952. 


“The patient is a 24-year-old white man. In the past year his weight has dropped 
from 135 lb. (61 kg.) to 98 lb. (44.5 kg.). Until one month ago he weighed 118 Ib. 
(53.5 kg.), but at that time ‘flu’ developed and he became very weak. Following this he 
noticed enlargement of the nodes in the left inguinal region and treated these with hot 
soaks. He was then taken to a hospital and received 1,000 ¢.c. of whole blood and liver 
shots. He was then transferred to the Cook County Hospital. 

“One year ago he suffered with epigastric pain. Roentgenograms were made, and 
he was told he had ‘an ulcer high up in the stomach.’ 

“On Feb. 24, 1951, a diagnosis of acute myelogenous leukemia was made by the 
2 mg. of ‘aminopterin’ (4- 


hematology department, and the patient was treated with 
After the first day 


aminopteroyl glutamic acid, a folic acid antagonist) orally, daily. 
of therapy the lower lip became edematous and eight days later superficial ulcerations 
developed on the buccal surface of the lower lip and along the gum line. The patient 
has since refused further therapy. 

“Physical examination upon admission revealed moderate hypertrophy of the gums 
and a ‘white lesion on the left lateral aspect of the tongue.’ There were a few petechiae 
on the hard palate. In the cervical region there were discrete, small, movable, bilateral 
nodes. There were also enlarged axillary, inguinal, and epitrochlear nodes. The liver 
was palpable 1 fingerbreadth below the costal margin, and the spleen was questionably 
palpable. 

“In the left inguinal region there is a large ecchymotie patch with two crusted, 
In the posterior cervical region there is also a large, infiltrated eechymo- 


ulcerated lesions. 
In the mouth there are several superficial erosions along the 


sis that has not ulcerated. 
gum borders and the buccal surface of the lower lip. 

“Laboratory findings were as follows: plus albumin in the urine, normal glucose 
tolerance, 67% hemoglobin, red blood cells 3,850,000, and white blood cells 21,000, with 
3% neutrophils, 4% neutrophilic band cells, 13% blastocytes, 29% lymphocytes, and 49% 
mononuclear leucocytes. Chest roentgenograms were normal. Serologic reactions were 
negative. The total serum protein was 7.3 gm. per 100 c¢.c.; uric acid, 6.1 mg., and non- 
protein nitrogen, 34 mg. per 100 c.c. 

“The bone marrow is hypercellular. Megakaryocites are markedly decreased in 
number. The ratio of nucleated red blood cells to white blood cells is 1 to 6. Erythro- 
poiesis is normoblastic. Granulopoiesis is almost completely replaced by myeloblasts. 
There is slight increase in basophils, plasma cells and lymphocytes. The findings are 


those of acute myelogenous leukemia.” 7s. @. 4G, 
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Operative Oral Surgery 


OPEN-BITE RESULTING FROM AN UNTREATED RIGHT 
AND LEFT CONDYLAR FRACTURE 


Report of a Case 
JosepH C. Tam, D.D.S., M.S.D., MINNEAPOLIS, MINN. 


WHITE woman, Mrs. R. M., aged 23, was first seen in the Oral Surgery 

Ciinie of the School of Dentistry on March 30, 1948. Numerous scars 
of the face were present. Though the posterior teeth did meet on both sides, 
her anterior teeth were not in occlusion. 

History.—On Feb. 23, 1948, the patient was riding in the right front seat 
of an automobile when their car was hit broadside by another vehicle. She 
was thrown through the windshield, and was apparently unconscious for 
twelve hours. She was taken to a local hospital where she remained for eight 
days. She does not know whether she hemorrhaged from the nose or ears. 
She was told, however, that profuse bleeding from the mouth occurred. Her 
treatment consisted of bed rest and supportive measures, and suturing of the 
lacerations of the face. Radiographs of the skull and jaws were taken. On 
the fourth day after the injury she was seen by her dentist, who felt that a 
jaw fracture was possibly present. He did not feel it wise to render further 
treatment as her mouth was ‘‘too sore.’’ He referred her to this clinic five weeks 
after the date of injury. She complained that it was impossible for her to eat 
properly as the jaws were so stiff that they could be moved only about one- 
quarter of an inch. She had headaches, especially when fatigued. 

Examination.—Examination revealed a young white woman about one 
hundred pounds in weight, ambulatory, in no pain, with numerous healed sears 
of the lower third of the face. There was no visible asymmetry, but the lips 
were parted even at rest, and the anterior teeth, of which several were frac- 
tured, were separated about 0.5 em. even with the jaws closed (Fig. 1). The 
posterior molars on each side were in contact. The patient was able to open 
her mouth about 1.8 em. (Fig. 2). Her lateral excursions were limited severely 
in both directions. Palpation of the condylar heads indicated that both were 
essentially in normal position. Due to the slight movement present, this was 
difficult to determine. Further intraoral findings were gingivitis of the lower 
anterior area, pericoronitis of the lower left third molar, and chipping of the 
upper right and left second premolars and lower left first molar. 


From the University of Minnesota, School of Dentistry. 
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A. 
B. 
C. 
Fig. 1.—A, Anterior view preoperatively of the jaws in closed position showing the appos- 
separated about 0.5 cm.; B, right lateral view preoperatively of the 


in occlusion; C, left lateral 


ing anterior teeth to be 
are in 


jaws in closed position 
view preoperatively of the 
occlusion. 


re vealing only the apposing molars are 
jaws in closed position revealing only the apposing molars 
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Laboratory Findings.—A hematologic study revealed the following: 
hemoglobin count, 12.7; white blood count, 7,500; neutrophile, 45; lymphocyte, 
52; monocytes, 2; eosinophile, 1. 

Roentgenographic Examination.— Waters’ sinus, posteroanterior of man- 
dible, and complete dental examinations were done. Though the position of 
the heads was difficult to make out, the necks of both condyles were fractured. 
The right condyle was apparently displaced medially and forward. A single, 
undisplaced fracture in the region of the left cuspid and lateral incisor was 


seen (Figs. 3 and 4). 





Fig. 2.—Anterior view preoperatively showing limited opening of jaws. 


Diagnosis.—Consultation with two senior staff members resulted in the 
conclusion that the patient had sustained bilateral fractures of the necks of 
the condyles which had healed in a position of deformity during the five-week 
interval. This, in all probability, was due to the pull of the masseter and the 
internal pterygoid muscles, with the resultant open-bite and trismus. It was 
the feeling of all who saw this patient that bony union must have occurred 
in this malposition, which would make the outcome from conservative treat- 
ment very uncertain. However, since the alternative would be radical surgery 
on the condyle heads, it was decided to give her a trial with the simpler 
procedure. 

Treatment and Course.—On April 14, 1948, seven weeks after the accident, 
she was premedicated with pentobarbital sodiwa, U.S.P. 1% er., and aecetyl- 
salicylic acid, 10 gr. Twenty-five gauge brass wire Risdon arches were applied 
to the upper and lower teeth. Each tooth was lashed into the areh for 
maximum security and even distribution of stress. Seven elastic bands were 
applied, principally in the anterior region, giving gentle but sustained inter- 
maxillary traction. She was given a supply of elastie bands and instructed 
to replace any that might be lost during eating and cleansing of the mouth. 
She returned to the clinic in one week when, quite remarkably, the teeth were 
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Fig. 3. 





Fig. 4. 


Fig. 3.—Waters’ sinus radiograph showing bilateral fracture of the condyles. : 
Fig. 4.—Left lateral jaw radiograph revealing an undisplaced fracture in the region of 
the left cuspid and lateral incisor. 
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A. 
B. 
Cc 
- 
Fig. 5.—A, Frontal view disclosing teeth in occlusion after one week of intermaxillary 


elastic traction; B, right lateral view disclosing teeth in occlusion after one week of inter- 
maxillary elastic traction: C, left lateral view disclosing teeth in occlusion after one week of 
intermaxillary elastic traction 
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in occlusion (Fig. 5). She was advised to leave the elastic bands off, but if 
the bite tended to open again to replace them. She was asked to return in 
one week. She did not return until June 6, two weeks later. Her teeth were 
in centric occlusion when she closed and the stiffness of the jaws was much 
improved. She could now open fully 2.5 em. (Fig. 6). She stated that she 
had not used the elastic bands any further, so that intermaxillary traction had 
been employed for only one week previously mentioned. The wiring was 
removed from the teeth and she was referred back to her own dentist for 
restoration of the chipped teeth and replacement of the fractured teeth. She 
was requested to return to this clinie in six months. 





Fig. 6.—Two weeks postoperatively, after completion of treatment, jaws now can be opened 
widely with ease. 

Comments.—This case brings out several important points. Under very 
unfavorable circumstances the simpler and less hazardous mode of therapy 
was employed, with excellent functional results. The radiographic appear- 
ance at the start was quite extreme, and is doubtless still quite abnormal. 
Detailed studies were not made as no practical purpose would have been 
achieved. It is interesting to speculate as to whether these condyles have 
been drawn from their sockets by the intermaxillary traction or whether a 
straightening of the fractured necks has been achieved. Breitner' found that 
sustained traction on the mandibles of monkeys resulted in an attempt on the 
part of the bone cells to rearrange themselves so that an altered shape of the 
condyle head would result. It would be difficult to prove this change in a 
human subject. The probable sequence in this case is as follows: on closing 
the bite, the intermaxillary force pulled the mandible backward. Resorption 
on the distal surface of the ramus and the condyloid process occurred. New 
bone was formed at the angle of the mandible. A greater angulation of the 
ramus and body with shortening of the mandible resulted. The displaced 
condyle exerted a resorptive force on the distal wall of the mandibular fossa 
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and caused new bone formation on its mesial wall. It is anticipated that 
repositioning of the condyle did occur in a month. The possibility that 
Costen’s syndrome may occur seems unlikely, as to this date the patient has 
been comfortable. 

Reference 


1. Boyle, Paul E.: Kronfeld’s Histopathology of the Teeth and Their Surrounding Struc 
tures, Philadelphia, 1949, Lea & Febiger, p. 408. 











STIMULATION OF NEW TISSUE GROWTH AS AN ADJUNCT TO 
ALVEOPLASTY 


R. H. Moore, D.D.S., F.A.C.D.,* anp Q. M. Smiru, D.D.S.,** Sraren IsLanp, 
N. Y., AND J. L. Freup, D.D.S.,*** New York, N Y. 


OST undercuts of the alveolar processes must be eliminated to produce 

satisfactory denture-bearing ridges. In accomplishing this desired result, 
it has been necessary in many eases to sacrifice sound bone which we would 
prefer not to remove. The narrow ridges thus produced are not desirable for 
stable and retentive dentures. With natural resorption some of these become 
the even more undesirable “knife edge” ridges. Conservation of this bone to 
produce broader and stronger ridges for denture bearing is the aim of the 
procedure to be described. 

In a preliminary study at this Clinic, 36 cases treated in 1950 to 1951 
were considered in which various degrees of undercut of the alveolar processes 
were eliminated by filling in subperiosteally with gelatin sponge material, 
thereby stimulating the tissue to obliterate these areas by the formation of 
fibrous tissue or perhaps bone. It was theorized that the gelatin sponge 
material held the subperiosteal space until a blood clot had organized and 
granulation had begun. The material was then removed by a foreign body 
reaction and replaced gradually by connective tissue. Following this evolution, 
the previous undercuts were absent. Clinically the area was very firm, and it 
was believed that at least in some cases bone had been produced. Further work 
clinically and experimentally has given us more information concerning the 
techniques, values, and limitations of this procedure. 


Gelatin Sponge to Eliminate Undercuts in Edentulous Mouths 


The gelatin sponge is inserted through small vertical incisions, made 
beyond each end of the undercut area. Using a periosteal elevator, the tissues 
are carefully detached from the bone. Thus a tunnel is created beneath the 
periosteum connecting the two incisions. Inside the tunnel, care should be 
taken that the periosteum is elevated up to the crest of the ridge and down to 
the lowest portion of the undercut in so far as is practical. The gelatin sponge, 
20 mm. by 6 mm. by 7 mm., which is standard size for oral surgery, is then 
soaked in a solution of penicillin containing 5,000 units per cubic centimeter. 
It is squeezed and resoaked. The piece is then folded double and inserted 
lengthwise into the tunnel. If the undercut is long enough, it may be necessary 
to insert a piece from each side, and in more severe undercuts additional pieces 
-“ ee Director, United States Public Health Service Hospital, Stapleton, Staten Island, 
**Senior Assistant Doytal Surgeon, United States Public Health Service Hospital, 


Stapleton, Staten Island, N. Y. 
***Senior Assistant Dental Surgeon, United States Public Health Service Outpatient 


Clinic, New York, N. Y. 
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may be necessary (Fig. 1). The area should be overfilled, 50 per cent beyond 
the desired contour. The incisions are then closed with one or two silk sutures. 
\ modification of this technique is to make a single incision in the center of 


yg ; 
a “4 ~ 























in which gelatin sponge is inserted from each side as 


Fig. 1.—Left to right, Procedure 
described in text. 


the undereut area and to raise the periosteum to the right and left. This is 
sometimes a satisfactory method but may cause a dimpling sear at the site of 


incision. 
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Gelatin Sponge to Eliminate Undercuts at Time of Extraction 


The technique may also be used at the time of extraction. A flap is turned 
as for alveolectomy to the lowest portion of the undereut (Fig. 2). Any sharp 
The gelatin sponge treated as before is then 


spicules of bone are removed. 
The flap is pulled over the sponge and sutured 


placed in the undercut area. 





Fig. 2.—Left to right, Procedure in which implant is inserted by usual approach for 
alveolectomy. 








Fig. 3.—Model showing postoperative healing result on above case. 


in normal position. Maintaining the position of the implant while suturing 
is sometimes difficult. It has been found that a suture placed in the center of 
the flap first will aid in maintaining position of the implant, while the other 
sutures are placed. Sutures should not be removed for six to eight days, de- 
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pending upon the appearance of the tissues. Usually, healing time of the soft 
tissue edges is prolonged by the presence of the gelatin material beneath the 
suture line. 

















Fig. 4.—Models showing five cases before and after the implant procedure. These models 
most satisfactorily show the buccolingual thickening and undercut elimination accomplished. 


Gelatin Sponge for Repair of Extraction Defects 


In our opinion, the use of gelatin sponge to prevent depressions and 
irregularities of the alveolar ridges is of equal importance as the procedure of 
eliminating undercuts. Frequently the fracture or surgical removal of the 
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buceal or labial plate of bone accompanies the removal of teeth. This may 
produce a defect sufficient to allow the gingival mucosa to collapse into the 
socket or sockets no matter how carefully these tissues are sutured to place. 
If such areas are loosely packed with gelatin sponge, the soft tissues may then 
be brought together and sutured to their former position as if no bone had 
been removed. When resorption and healing take place, the amount of depres- 
sion or irregularity will be considerably less than would be expected if no im- 
plant were used. It is only occasionally, however, that the entire defect can 
be eliminated in this manner. 





Fig. 5.—Two cases with moderate undercut (left) with average results following implants 
(right). 


Discussion 

The introduction of any foreign body into the tissues produces various 
reactions. Some individuals tolerate such substances well and others do not. 
Also, contaminated objects are more poorly tolerated than are clean objects. 
For these reasons it is felt that this procedure should be used only on healthy 
individuals and in areas which are not extensively infected. 

At least half of the patients will have a moderate edema on the first post- 
operative day. There is no accompanying pain, however, and by the second 
postoperative day this transient edema usually subsides completely. In a 
few eases, five to six days following the implant, a purulent exudate forms, 
the gelatin material begins to liquefy, and there is some drainage, apparently 
until all of the implant has been removed. Such cases are few and the occur- 
rence of this phenomenon does not necessarily mean that the procedure has 
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failed, for in most such cases the material has apparently been in place long 
enough to serve its purpose and after healing there is still a favorable result. 
In a few such eases, however, the desired results will not be obtained. Further- 
more, in some individuals the foreign body reaction will be too efficient and a 
portion of the undereut may remain after complete resorption. There were two 
such eases in our series. This will emphasize the importance of overfilling the 
undereut. Generally, gelatin sponge is well tolerated by the tissues and the use 
of penicillin solution as recommended in the technique seems to aid in mini- 
mizing unfavorable reactions. 


Experimental Studies 


Subperiosteal implants were made in the mouths of 4 dogs which were 
undergoing a series of abdominal operations. Two of these animals were lost 
in only a few days. A specimen was obtained on the third dog at thirty-two 
days and on the fourth dog at seventy-two days. These specimens showed only 
fibrous tissue at the site of the implant. It is hoped that further experimental 
study on a more extensive scale can be accomplished at a later time. 


Results 

To date over 120 patients have been treated in this Clinic by these 
techniques. Elimination of undereuts and irregularities has been highly 
successful; however, there has been no success in increasing the vertical 
height of the ridge. Narrow ridges have been thickened buccolingually, but 
we have had little success in improving the frequently seen low “knife edge” 
ridges without undercut. 

Following surgery, the average time required for healing before denture 
impressions was thirty days. A large number of these patients have been 
wearing dentures for several months with no noticeable change in the alveolar 
eontour. The areas of previous undereut are very firm to palpation. It is 
felt that in some cases new bone has been formed even though radiographic 
and experimental evidence are inconclusive. 


Summary 


A technique has been presented to aid in the elimination and prevention 
of undesirable undereuts and contour defects in the alveolar ridges. Whether 
new bone formation has been stimulated or merely the formation of a firm 
subperiosteal sear, clinically the result is the same. Better alveolar ridges are 
produced without extensive bone removal giving more stable and comfortable 


denture-bearing areas. 















DILANTIN GINGIVAL HYPERPLASIA 


Report of a Case 


Harris Buake, D.D.S.,* ANp FreEp S. BLake, D.D.S.,** Paterson, N. J. 


ILANTIN Sodium is an effective anticonvulsant drug which successfully 

controls epilepsy. The continuous use of the drug, which generally must 
be taken daily, produces certain side reactions, one of which is hyperplasia of 
the gingivae, an early effect of the drug in those patients who are susceptible.’ 
The interdental papillae enlarge and the entire gingivae become bulky, so that 
the teeth become submerged in this firm tissue.*2. The hyperplasia is noninflam- 
matory, there is usually no pain, but it frequently disturbs the patient during 
mastication. In most instances the changes produced are not of sufficient 
severity to warrant a discontinuance of the use of the drug. Although the 
condition is benign in nature, it will recur if the tissue is removed surgically 
and the drug is continued. A change in the drug is sometimes recommended. 

While the length of treatment with Dilantin Sodium is seemingly a factor 
in that the longer a patient takes the drug the more pronouneed is the enlarge- 
ment of the gingivae, some patients receiving Dilantin Sodium over a long period 
show less involvement than others who ingest the drug for a shorter time.* 


Case Report 


A white man, aged 25, was referred on March 8, 1951, for examination 
of enlarged gingivae associated with pain and tenderness around the mouth, 
particularly when eating. 

The patient was a mentally retarded young man with a history of epilepsy, 
who for the past seven years had been treated with Dilantin Sodium. There 
was no history of any other member of the family being affected with epilepsy. 
Two years before the patient presented himself, his physician had recom- 
mended dental consultation for removal of the enlarged gingivae. At that time 
phenobarbital was substituted for Dilantin Sodium. Since the results were 
unfavorable, Dilantin Sodium was again instituted. 

Examination.—Extraoral examination showed a marked protrusion of the 
upper and lower lips. Intraoral examination of the upper and lower jaws 
showed extremely enlarged, lobulated gingivae. The tissues had extended 
over the occlusal surfaces of the teeth, causing a generalized inflammation and 
pain during mastication. The posterior teeth were badly decayed and mobile. 
There was enlargement of the labial, buccal, and lingual tissues, in which the 
teeth were buried. Oral hygiene was very poor, but there was no elinical 
evidence of infection. 





*Oral Surgeon, Barnert Memorial Hospital, Paterson, N. J. 
**Fellow in Dentistry and Anesthesia, Lincoln Hospital, Bronx, N. Y, 
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Fig. 2.—-Roentgenograms showing marked loss of bone. 
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Roentgenographic Examination.—Roentgenographic examination showed 
that both jaws were affected by generalized periodontal disease with a 
marked destruction of the bony process. There were many decayed teeth 
and residual roots. 

A diagnosis of Dilantin gingival hyperplasia was made. 


Operation.—Under local anesthesia all upper and lower teeth and re- 
tained roots were removed and the hyperplastic gingival tissues were excised. 
A specimen of the gingival tissue was sent for microscopic examination. 
Rapid healing took place after the operation. 





Fig. 3.—Photomicrograph of excised tissue. 


Pathologist’s Report.—“Two sections of gingival mucosa were examined. 
Both sections show essentially the same changes. The covering epithelium is 
moderately hyperplastic and there are inflammatory changes in the immediate 
submucosa. These are more intense than the changes seen deeper in the 
mass and these latter reactions seem to be gathered into small foci. There is 
an increase in the fibrous connective tissue component, which, of course, ac- 
counts for the clinical mass. There is no evidence of malignancy. 


“Diagnosis: Dilantin Gingival Hyperplasia.” 
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Comments 

1. In this particular case there was so much destruction of bone and 
advanced dental caries that it was necessary to remove all teeth. In cases in 
which the teeth can be retained, surgical intervention alone is not sufficient. 
Therapy consisting of good oral hygiene, vigorous massage of the interdental 
papillae, removal of all sources of local irritation, and surgical removal of the 
hyperplastic tissue in severe cases will frequently control the condition even 
though the dosage of the drug is not reduced.? 

2. This condition does not oceur on edentulous areas. 

3. Because of the increased activity of the tissue caused by the drug, 
rapid healing took place following the operation. 

4. Mesantoin and Thiantoin Sodium are other anticonvulsant drugs of 
similar chemical composition (hydantoinates) for which the manufacturers 
claim a smaller incidence of gingival hyperplasia. However, these claims have 
not been definitely substantiated. 

5. Vitamin C has no value in the treatment of this condition. 
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LUDWIG’S ANGINA 


Report of a Case Requiring Tracheotomy 


SUMNER |. KALMAN, D.M.D.,* anp Irvine G. Naruanson, D.D.S.,** 
Boston, Mass. 


Dyess ANGINA described by Ludwig in 1826 is a “diffuse, toxic vellu- 
litis involving the structures which form the floor of the mouth and 
extending into the neck.” Extension occurs through the submandibular 
space, usually with great rapidity, as is illustrated in this case report. It may 
also spread into the deep submaxillary area, the lateral pharyngeal and 
parapharyngeal spaces, along the carotid sheath, and then to the superior and 
inferior mediastinum. 

Shapiro, Sleeper, and Guralnick*? are of the opinion that Ludwig’s angina 
should be considered as a specific disease entity, to be differentiated from 
other types of cellulitis which involve the submaxillary, submental, and sub- 
lingual spaces. This case presentation substantiates their classification of a 
“true Ludwig’s,” in that the infection involved the submaxillary, submental, 
and sublingual spaces. With the constant development of new antibiotics, 
and with the advent of balanced chemotherapy, a great many cases of 
Ludwig’s angina will not require the surgical measures employed a few years 
ago. 

The following case report is presented to illustrate the rapidity with 
which this infectious condition may manifest itself despite aseptic and 
atraumatic techniques and the large doses of penicillin given in an attempt 
to abort a tracheotomy. 


Case Report 

On June 26, 1951, an 18-year-old Negro girl was brought to the emergency floor of the 
Boston City Hospital. 

Chief Complaint: “Swollen jaw, I can’t swallow and I ache all over.” 

Present Illness.—Eighteen hours prior to admission the patient had the mandibular 
left second molar removed, because of acute pericementitis, at the Dental Outpatient 
Clinie, Boston City Hospital. Twelve hours postextraction, the patient noticed a swelling 
of the left side of the mandible and began to experience difficulty in swallowing. She 
stated that for the past eighteen hours she had been unable to drink water and had not 
voided for twenty-four hours, 

Examination.—Examination at the time of admission revealed a well-developed and 
well-nourished Negro girl appearing acutely ill and complaining of severe local pain in the 
left submandibular, submental, and sublingual areas. Temperature on admission was 
102.4° F. Breathing was slightly labored. 





Received for publication, July 24, 1952. 
* Assistant-Resident, Department of Oral Surgery, Boston City Hospital. 
** Assistant-Resident, Department of Oral Surgery, Boston City Hospital. 


822 











LUDWIG’S ANGINA 823 





jaw radiograph following removal of left second molar. 





Fig. 2.—Tracheotomy tube in place. 
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There was an extensive, warm, tender, and indurated swelling centering to the left of 
the midline beneath the left side of the mandible reaching inferiorly to the clavicle. 
Cervical and axillary nodes were palpable on the left. Two large submandibular nodes 
were palpated on the right. Oral examination revealed the tongue and floor of the mouth 
to be slightly raised. An extensive blood clot covered all the posterior teeth on the left 
and extended to the cuspid area, which, when removed, revealed a slightly oozing second 
molar socket. Remaining teeth appeared to be in good condition. A lateral jaw film 
appeared to be negative (Fig. 1), with the possible exception of the lower left first molar, 
which showed a thickened periodontal membrane. Clinically, however, the tooth was 
negative. The patient was seen six months and again one year after discharge from 
the hospital and the tooth remained asymptomatic; it is our opinion that this tooth was 
not involved in the infection. 


Admission Laboratory Data.— 

Blood: R.B.C., 3,500,000; W.B.C., 22,500; Hb., 11.0 Gm. 
Urine: Negative. 

Impression: Acute cellulitis with impending Ludwig’s angina. 


Hospital Course.—The patient was admitted to the Oral Surgical Service and placed 
on the following regimen: 


1. Catheterize immediately and every six hours until the patient voids voluntarily. 

2. Aqueous penicillin 100,000 units, and procaine penicillin, 300,000 units, intra- 
muscularly stat, and 200,000 units aqueous penicillin every three hours. 

3. Continuous hot flaxseed poultice and hot water bottle to the left side of the 
mandible and neck. 

4. Demerol, 75 mg., subcutaneously, every four hours as required. 

5. Record fluid intake and output. 

6. Check blood pressure, respirations, and pulse every one-half hour. 

7. Consult placed with otolaryngology service for evaluation for possible tracheotomy. 

Intravenous 5 per cent glucose was started immediately and 2,500 ¢.c. was slowly ad- 
ministered to avoid overloading the cardiovascular system. 

On the morning of June 27, 1951, the temperature had dropped to 101° F. The 
swelling, however, had increased in size and extent. The patient complained of increased 
difficulty in breathing and swallowing. Later, this date, the pulse rate increased to 110 
per minute, respirations to 40 per minute, and the blood pressure to 160/120. The 
otolaryngology service was immediately called to re-evaluate the patient. 

Otolaryngology Consultation.—“Examination of the throat revealed a moderate de- 
gree of trismus with swelling and redness of the pharyngeal membranes and considerable 
pooling of saliva in the pharynx. Indirect laryngoscopy revealed marked redness, edema, 
and injection of the left arytenoid. It is impossible to visualize the airway or the vocal 
cords due to inability of the patient to co-operate. Due to the progressive edema of the 
neck and marked respiratory distress, a tracheotomy is deemed advisable.’’ 

Operation.—“A low midline incision extending from the thyroid cartilage to the 
sternal notch was made. The strap muscles of the neck were laterally retracted and the 
middle lobe of the thyroid was retracted upward. Bleeding was controlled with 000 plain 
catgut ties. A “TI’ incision was made in the trachea and a No. 5 tracheotomy tube was 
inserted.” (Fig. 2.) 

Subsequent improvement was noted. The swelling became fluctuant on July 3, 1951. 
Under Pentothal Sodium, nitrous oxide anesthesia, an extraoral incision and drainage was 
performed in the submental area on the left. About 15 ¢.c. of purulent material was 
evacuated. A Penrose drain was inserted and the patient left the operating room in an 


improved condition. 
On July 5, 1951, the tracheotomy tube was removed and a “butterfly” suture was 


used to close the opening in the neck. On July 9, 1951, the Penrose drain was completely 
removed and the patient was discharged on July 10, 1951, to be followed in the Dental 








LUDWIG’S ANGINA 825 


Outpatient Department. The patient was seen on the following dates: July 11, 1951, 
July 16, 1951,'and on July 19, 1951. The incision was completely healed and the patient 
had no complaints. The patient was seen six months and a year after discharge; the 
lower left first molar was x-rayed and the thickened periodontal membrane present in the 
lateral plate at the time of admission was still present, but clinically the tooth was 
asymptomatic. 

Bacteriology Report.—“Microaerophilic streptococcus with alpha hemolytic strepto- 
coccus and fusiform bacillus.” 


Summary 


1. A case report of Ludwig’s angina with complications requiring a 


tracheotomy is presented. 

2. This report illustrates the rapidity with which a true case of Ludwig’s 
may develop despite adequate chemotherapy. The patient began to manifest 
toxic symptoms twelve hours postextraction and required a tracheotomy 
thirty-six hours postextraction. 

3. The dentist must be aware of the possible complications which may 
result from a so-called “routine” extraction. 
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TREATMENT OF ARTHRITIC TEMPOROMANDIBULAR JOINTS BY 
INTRA-ARTICULAR INJECTION OF HYDROCORTISONE 


CHARLES PINCKNEY Horton, D.D.S., New York, N. Y. 


NE of the most difficult and frustrating conditions confronting the oral 

surgeon is the treatment and management of ankylosis of the temporo- 
mandibular joint. The patient’s inability to open the mouth invariably pre- 
sents a serious handicap. Evidences of malnutrition become apparent, oral 
hygiene suffers, teeth and soft tissues deteriorate. Problems arise which are 
difficult to solve. 

Numerous factors may cause limitation of mandibular movement, such as 
trauma, infection, and various pathologic conditions. This presentation is 
limited to a discussion of ankylosis of the temporomandibular joint in 
patients suffering from rheumatoid arthritis. 

Heretofore, treatment of ankylosis of the temporomandibular joint was, 
in most instances, limited to surgical intervention. Because of the encouraging 
results reported by Spies and associates’ and Strean® where these investigators 
used cortisone (Kendall’s Compound E) systemically in the treatment of 
arthritis of the temporomandibular joint, an attempt was made to use hydro- 
cortisone* (Kendall’s Compound |) by intra-articular injection. Support to 
this view was offered recently in a report by Hollander and associates* where 
remission of signs and symptoms was observed in over 98 per cent of various 
arthritic joints treated by intra-articular injection of hydrocortisone. 


Treatment 


Before attempting treatment it is important to locate the temporo- 
mandibular joint. While usually a simple procedure in movable mandibles, 
it is much more difficult when the joints are ankylosed. Roentgenograms are 
helpful but are lacking in surface markings. 

After repeated examinations of skulls in the anatomy room and of 
patients, it was observed that a reliable surface marking is a point one-half 
inch anterior to the tragus of the ear when a line is drawn from the tragus 
to the ala of the nose. When a 22-gauge needle is inserted at this point to 
a depth no greater than one-half inch, the upper chamber of the temporo- 
mandibular joint is pierced and synovial fluid may be aspirated. As a guide 
on the needle a sterile rubber stopper is attached one-half inch from the 
needle point. 

By following this technique one will avoid piercing the superficial tem- 
poral artery. However, if the artery has been pierced blood will flow into 
the syringe, and a new site for puncture must be selected. 


From the Dental and Oral Surgical Service, Goldwater Memorial Hospital, Welfare 


Island. 
*Hydrocortisone obtained through the courtesy of Lyon P. Strean, Ph.D., D.D.S., Medical 


Division, Merck & Co., Inc., Rahway, N. J. 
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To avoid pain the area to be injected should be anesthetized with a small 
quantity of local anesthetic. 

A saline suspension of hydrocortisone acetate containing 25 mg. per eubic 
centimeter is the material used for injection. 

In this clinical trial the cases selected for injection were considered 
unfavorable because of the severity and duration of the pathologie involve- 
ment, and spontaneous remission would be unlikely. 


Case Reports 


Case 1.—The patient, E. W., was a 38-year-old woman. She was admitted to Gold- 
water Memorial Hospital in 1943; a diagnosis of rheumatoid arthritis was made. She 
suffered with attacks of sore throat until 1939 when a tonsillectomy was performed. In 
1936 she had pain and swelling in her left shoulder. The condition spread to other joints. 
In 1950 cardiac involvement was observed with left ventricular hypertrophy. On ad- 
mission in 1943 motion in the temporomandibular joint was limited to 2 em. The 
rheumatoid arthritis developed at a time when the patient was suffering from severe 


psychic trauma. 
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Fig. 1. Fig. 


Fig. 1.—Needle in temporomandibular joint with barrel of syringe removed. 
Fig. 2.—Injecting hydrocortisone into temporomandibular joint. 


Treatment.—Because of inability to sit in a dental chair, the patient was prepared in 
the operating room. The area to be injected was painted with a 5 per cent solution of iodine. 
The site of injection was anesthetized with a 2 per cent solution of procaine. A sterile needle 
was inserted into the temporomandibular joint and synovial fluid was aspirated. The needle 
was left in place and the barrel of the syringe was removed (Fig. 1). Using another sterile 
needle the saline suspension of hydrocortisone was drawn into the syringe under aseptic condi- 
tions. Air bubble was expelled from the syringe and the needle was removed. Barrel of the 
syringe containing the hormone was reattached to the needle in the temporomandibular joint 
and 0.5 c.c. was injected (Fig. 2). The needle was removed from the site of injection and 
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sterile gauze was placed over the punctured skin. The joint on the other side was injected in 


like manner. 
Results.—The results were amazing (Figs. 3 and 4). Eighteen hours after injection the 
patient’s vertical opening of her mouth was 4 cm. Six hours later it increased to 5 em. She 


ate solid food for the first time in nine years. 
Fig. 3. 


*. 








Fig. 4. 


Fig. 3.—Maximum vertical opening before injection. Note absence of some teeth to 
permit ingestion of fluids. 
Fig. 4.—Extent of vertical opening eight weeks after one injection of hydrocortisone. 


Case 2.—G. M. was a 37-year-old male patient admitted ‘to Goldwater Memorial 
Hospital in 1946; a diagnosis of rheumatoid arthritis was made. Following an attack of 
influenza in 1936, the patient developed epistaxis and bleeding from the mouth. There 
were pains in the lower back which later spread to the left hip. In 1944 the patient was 
hospitalized for seventeen months. During this time all joints were swollen, tender, and 
painful. On admission in 1946 there was no movement in the fingers, wrists, and ankles. 
There was limited movement in the elbows and shoulders. Opening of the mouth was 
limited to 1.5 em. The patient developed arthritis following marital trouble. A younger 
brother also had rheumatoid arthritis and was being treated with cortisone. 


Treatment and Results.—The same procedure used in Case 1 was followed in this 
ease. Synovial fluid could be aspirated only from the right joint. Eighteen hours after in- 
jection vertical opening was slightly increased. Lateral motion was much improved. For the 
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first time in years the open mouth admitted a spoon. Subjective improvement was quite 
evident. The patient was elated over the results. 

Case 3.—B. M. was a female patient, aged 49. She was admitted to Goldwater 
Memorial Hospital in 1939; a diagnosis of rheumatoid arthritis with extensive psoriasis was 
made. The disease started in 1924 in the left wrist. In 1925 the fingers of the left hand 
were involved and other joints stiffened. In 1942 there was a period of remission. This 
was followed by an increase in severity of signs and symptoms, and all joints were involved. 
On admission in 1939 the patient was unable to open her mouth more than 1.5 em. It is 
interesting to note that the patient’s mother suffered from the same condition. 

Treatment and Results ——The same procedure used in Case 1 was followed in this case. 
Eighteen hours after injection slight subjective and slight objective improvement was ob- 
served. 


Discussion 


Rheumatoid arthritis is a crippling disease. An important forward step 
was made in its treatment with the introduction of cortisone and corticotropin. 
However, it has been observed that while most joints respond to this mode 
of therapy, certain joints may remain unresponsive. One such joint is the 
temporomandibular joint. A similar observation has been made in the treat- 
ment of systemic lupus erythematosus. 

With the introduction of intra-articular injection of hydrocortisone, it 
was observed that single or bilateral injections may be made without any 
systemic effects. Obviously the quantity of hormone injected is too small to 
produce undesirable physiologic effects. 

In the 3 cases reported here, 3 different responses were observed—one 
excellent, one good, and one slight. Based on observations made by rheuma- 
tologists while treating other joints by intra-articular injection of hydro- 
cortisone, repeated injections may be necessary in some eases. In this clinical 
trial it was deemed advisable to study the results following a single injection. 

While the number of patients reported in this communication is small, 
nevertheless the results are so encouraging as to warrant further clinical 
trial. Perhaps a dosage regimen can be developed which would result in 
inereased mobility of partially or completely immobile temporomandibular 
joints without resorting to surgery. 

If repeated trials confirm these observations, perhaps a new tool has 
been added to the dentist’s armamentarium. 
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MIXED TUMOR, SALIVARY TYPE, OF THE PALATE 


Epwarp C, ARMBRECHT, D.D.S., F.A.C.D.,* aANp 
KENNETH K. Kung, B.S., D.D.S.,** WHEELING, W. VA. 


HIS case is of interest to point out that all mouth swellings need 

immediate investigation by the dentist. 

W. G., aged 33 years, a married white American man, was admitted to 
the Oral Surgical Service in the hospital for treatment. His chief complaint 
was a swelling in the hard palate on the left which had been in existence for 
the preceding two months. 

A few months previously he noticed a swelling near the upper left first 
and second molars on the palatal surfaces. The first molar was extracted; 
however, the swelling did not recede. Two weeks later it was incised for 
drainage but this was not successful either. One week later the patient was 
referred to our service for diagnosis and treatment. Although the swelling 
was painless, it was gradually getting larger. 

There were no recent illnesses, operations, or injuries; no history of 
cancer, syphilis, or tuberculosis in the family. The patient stated he was 
worried about the growth in the roof of his mouth. 

Examination.—_The patient was a well-developed man lying in bed. 
He seemed somewhat apprehensive about his condition but not suffering any 
pain. Opposite the second molar and first molar space, a small, hard and 
firm mass about the size of a plum could be palpated. A slight scar was 
noticed on the surface where the incision for drainage had been made one 
week previously. There was not, at this time, any evidence of any drainage 
nor had there been any. There was no lymphadenopathy in the associated 
region. The throat was not involved by this tumor mass. His blood pressure 
was 120/70; temperature, 98° F.; pulse was 72 and respiration, 20; coagula- 
tion time was 514 minutes. 

Radiographic Study.—No bone destruction in the palatal area and no 
evidence of any abscessed teeth were seen on the left. Dental radiographs 
were negative.*** 


Impression: 1. Tumor of palate (left) 
a. Giant cell 
b. Mixed tumor 
2. Chronie abscess of molar tooth 


Preoperative Treatment.—Impression of the palate for the construction 
of a wafer spring splint of clear acrylic was taken. Premedication of peni- 

*Chief, Oral Surgical Service, Ohio Valley General Hospital. 

**Resident, Oral Surgical Service, Ohio Valley General Hospital. 


***#C, H. Clovis, M.D., and A. K. Butler, M.D., Radiologists, Ohio Valley General Hospital, 
Wheeling, W. Va. 


830 











MIXED TUMOR, SALIVARY TYPE, OF PALATE 831 


eillin, 300,000 units daily, Nembutal, 3 gr., and Seopolamine, 459 gr., was 
given with morphine sulfate, % gr., one hour preoperatively. 


Operation.—After the patient’s nose and throat were sprayed with 10 
per cent cocaine solution, anesthesia was induced with 5 ¢.c. of 2.5 per cent 
Pentothal Sodium. He was earried to a deeper plane of anesthesia with 
eyclopropane. D-tubo-curare, 3 ¢.c., was given intravenously for relaxation 
of the laryngeal muscles. Then the endotracheal tube was passed and the 
anesthesia was changed to Pentothal Sodium, 2.5 per cent, and nitrous oxide- 
oxygen. The area offered a hazard in that the swelling lay directly over the 
path of the left posterior palatine artery and near the posterior palatine 





Fig. 1.—Tumor mass removed in toto. 





Fig. 2.—Clear acrylic spring splint in the mouth over the operative field. 


foramen. The mucous membrane around the teeth was elevated on the 
palatal side, and cautiously under blunt dissection the tumor mass was 
enucleated in toto. It was about the size of a plum, was solid, and had a 
thick eapsule which when cut showed it to be filled with a homogeneous mass 
of tissue having a grayish appearance (Fig. 1). There was no invasion of 
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the bone, the bleeding was under control at all times, the area was packed 
with one layer of Gelfoam, size 12 (Upjohn), and the mucous membrane was 
placed back in position and held with silk (No. 1) stay sutures. To prevent 
a thickened submucosa from developing, a clear acrylic spring denture or 
splint was inserted (Fig. 2). 


Pathologic diagnosis: Mixed tumor of the salivary gland type in the left 
palatal region of the maxilla.** 


Postoperative Treatment.—The use of the acrylic splint not only con- 
trolled swelling but also bleeding and for the most part the course was un- 
eventful. The patient was able to keep this splint in position throughout 
the night. He was discharged on the third postoperative day and on the 
seventh day all sutures were removed; he was instructed to use the splint 
for another two weeks at which time he was to report back for further 
observation. 

Discussion 


Mixed tumors of the minor salivary glands (palatine) may appear either 
on the soft or hard palate and form slowly growing, solid and generally 
protruding masses which have little tendency to ulcerate.t As in all tumors 
all cells must be removed completely and it is a decided advantage when the 
mass is encapsulated as was the case with this patient; otherwise the epi- 
thelial surface should be removed with the tumor. Cases in which a sub- 
mucosal excision was performed should be periodically examined for several 
years, to make sure there will be no recurrence. The epithelial component 
of a mixed tumor of glandular origin, the mesenchyme, also is involved. The 
tumors are generally benign but may recur and often invade adjacent tissues. 
Oceasionally they become malignant and metastasize. Thus when the tumor 
is encapsulated and the capsule is not involved, it is possible for the sub- 
mucosal removal to be complete.’ 
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MYOBLASTOMA OF THE FLOOR OF THE MOUTH* 


JAMES L. Brap ey, D.D.S., M.S.D., M.Sc.,** Great LAKEs, ILL. 


USCLE tissue tumors are rare but may occur on the tongue, lip, and the 
soft palate. This case was originally diagnosed as a round-cell epi- 
thelioma. It is of interest because of its rarity. 
History of Present Illness.—R. F. B., a 40-year-old white man, was 
referred for treatment on Nov. 6, 1948, with a complaint of a mass under his 
tongue since April, 1947. 


Past History.—The patient first noted a small sore under his tongue in 
April, 1947, and thought it was a canker sore. It did not hurt like his usual 
canker sores nor did it heal. He went to his family physician that month. 
His physician took a biopsy and received a report of round-cell epithelioma. 
The area was touched with silver nitrate and nothing else was done. A 
dermatologist was consulted who differed with the diagnosis and suggested 
another biopsy. Because the mass was so small a biopsy was not feasible. 
The patient was observed by his physician every six months. 

In the last six months the mass had grown relatively rapidly as com- 
pared to the previous growth over a period of one year. The patient was 
referred for advice and treatment. 


Family History.—His father had died of a coronary attack at the age of 
61. His mother was living and well. He had two sisters who were living 
and well. 


Examination Findings.—On the undersurface of the tongue, to the left 
side of the midline and to the left of the frenulum, there was a 0.5 by 0.5 em. 
hard, whitish mass that protruded above the normal mucosal level (Fig. 1). 
On palpation it was irregular, hard, and felt to be limited to the mucosal 
layer. There were no nodes palpable at the base of the mouth or neck; upper 
surface of the tongue was normal. Teeth were worn but in fair condition. 
Occlusal roentgenograms were negative. 

A provisional diagnosis of epithelioma of the tongue was made, but 
elinieally it had none of the characteristics of an early carcinoma. 


General Physical Findings.—The patient was a well-developed, well- 
nourished, middle-aged white man. Examination of the head was essentially 
negative exeept for the mouth. The pupils were regular and equal and 
reacted normally. The nose and throat were negative. The chest was 


*The opinions or assertions contained herein are the private ones of the writer and not 
to be construed as official or reflecting the views of the Navy Department or the Naval 
Service at large. 

**Commander, Dental Corps, United States Navy, United States Naval Hospital. 
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symmetrical. Lungs were clear. The heart was not enlarged and there were 
no murmurs. The abdomen was pendulous with no tenderness. The ex- 


tremities were negative. 

Laboratory Examination.—The laboratory reported 4,250,000 erythrocytes 
with 80 per cent hemoglobin, 6,850 leukocytes with 63 per cent polymorpho- 
nuclear leukocytes, 37 per cent lymphocytes. The Mazzini test was negative. 
Urinalysis was negative. 


Treatment and Course.—An appointment was given the patient to have 
an excisional biopsy done on Nov. 10, 1948. 


Operation.—Premedication of pentobarbital sodium, 11% gr., and atropine 
sulfate, 459 gr., was given one hour before surgery. Under 2 per cent pro- 
caine regional and infiltration, a suture was placed in the tip of the tongue, 
retracting it to the opposite side. The mass was engaged with forceps and an 
elliptical incision was made in an anteroposterior direction. Approximately 
1 em. of normal tissue was removed on all sides of the mass. Catgut sutures 
were used to close the wound in layers and the incision was closed with fine 
interrupted No. 000 atraumatic Dermalon. A small rubber dam drain was 
inserted into the wound. 

There was some edema of the floor of the mouth, the first postoperative 
day. The patient had some difficulty in swallowing. He was given 300,000 
units of penicillin for three days. On Nov. 19, 1948, the area was well healed 
except for a 5 mm. area of whitish slough. The sutures were removed. On 
Dee. 16, 1948, the mouth was asymptomatic and the wound was well healed. 


Pathology Report.—Microscopic sections showed sheets and groups of 
large polyhedral cells with coarsely granular acidophilic cytoplasm (Fig. 2). 
The nuclei were mostly centrally placed; they were large and vesicular and 
contained one prominent nucleus. A very thin vascular layer of collagenous 
fibers separated the groups of myoblasts. No striation of the cells was evi- 
dent. Pseudoepitheliomatous hyperplasia of the overlying epithelium was 


present. 
Pathologic diagnosis: Myoblastoma, Benign. 


Comment.—This tumor was first diagnosed as round-cell epithelioma and 
was treated with silver nitrate. This was a poor procedure as silver nitrate 
is believed to cause malignant changes. Myoblastoma is a microscopically 
benign lesion. Myoblastomas are not always encapsulated and wide excision 
has been recommended to prevent recurrence. They are relatively rare 
tumors; they usually oceur in the base of the tongue rather than the floor 


of the mouth. 














Oral Medicine 
LUPUS ERYTHEMATOSUS 


Marvin M. SuGarMan, D.D.S., ATLANTA, Cia. 


History and Review of the Literature 


LTHOUGH lupus erythematosus was first described in 1828 by LDiett,’ and 

Kaposi? (1872) published a report of lupus using the term erisipelas 
perstans faciei, the disease to date has eluded all attempts to ascertain etiologi- 
cal factors and successful therapy. Jadassohn* (1904) summarized the derma- 
tologiec observations and called attention to acute lupus erythematosus as a 
serious systemic disease. Up to recent years it was thought that there might be 
a tubercular etiological factor; however, this was disproved by Keil.* Libman 
and Sacks® reported an unusual form of endocarditis with characteristic com- 
plex clinical symptoms, and these findings began to widen the conception of 
the syndrome. Baehr, Klemperer, and Schifrin® (1935) called attention to the 
widespread lesions of blood vessels and to frequent involvement of the serous 
membranes and Ginzler and Fox’ added lymph node necrosis to anatomie find- 
ings. Klemperer, Pollack, and Baehr* in 1941 stressed the collagen changes as 
evidenced by fibroid degeneration. Klemperer® (1948) showed that the morbid 
processes of acute erythematosus and of scleroderma affect the collagenous tissue 
in a conspicuous manner. MeCreight and Montgomery’’ point out that dis- 
tinction of types of lupus erythematosus by histopathology alone is impossible. 

Haserick" found that the blood of patients with lupus erythematosus con- 
tains a factor which can be detected by adding the whole plasma of these pa- 
tients to preparations of human or dog bone marrow. The detection of the 
lupus erythematosus factor and its disappearance during remissions of the dis- 
ease became evident. The description of the lupus erythematosus cell by Har- 
graves, Richmond, and Morton’? showed a definite leukocyte clumping. The 
characteristic cell is similar to the tart cell except that the inclusion is larger, 
is smoky and homogenized, and is apparently of nucleoprotein origin. This 
procedure of detection serves as a diagnostic aid and promises to be of value 
as an investigative procedure. Rein and Kostant' reported that in the serums 
of 178 patients with lupus erythematosus there was over-all evidence of 35 
per cent biologic false positive reactions in one or more of a battery of six 
serologic tests for syphilis. 


Classification of the Types of Lupus Erythematosis 


The classification of lupus erythematosis by Oleary™ and the one employed 
by Madden” and used by Silver’ in the Symposium on Lupus Erythematosus is 
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the most universally accepted one. It embraces four types: (1) acute dissem- 
inated lupus erythematosus, (2) subacute lupus erythematosus, (3) chronic 
disseminative lupus erythematosus, and (4) chronie discoid lupus erythemato- 
sus. In addition Silver suggested that there should be a distinction between 
the disseminative types that show systemic involvement and not necessarily 
characteristic lesions, and the localized variety which has no demonstrable sys- 
temic disturbances but has characteristic cutaneous manifestations. Andrews" 
expressed belief that acute disseminated lupus erythematosus, in spite of its 
name, bears little kinship to the benign disease known as the discoid type of 
lupus erythematosus. He further stated that although called by the same 
name they may be completely unrelated. 


General Clinical Manifestations 

All types of lupus erythematosus are superficial diseases of the skin (Figs. 
1-5) characterized by persistent plaques that spread at the margins and heal at 
the center, leaving ectopic changes and scarring. The disease usually runs a 
chronie but sometimes an acute course. The lesions seldom ulcerate and occur 
most often bilaterally. The follicles of the involved areas are patulous, well 
demarcated, and covered with seales which when removed are found to be filled 
with horny epidermal plugs. The disease predominates in women between 20 
and 40 years of age. The etiology is unknown, and there is no explanation for the 
apparent predilection for this group. Sunburn may be a precursor of the 
disease, and exposure to sunlight after the onset increases the symptoms. 

The primary lesion of the discoid type may be single or multiple and is 
an erythematosus macule or edematous scaly plaque. Its margin is red, firm 
to touch, and elevated. The size of the lesion and its definition gradually in- 
ereases to form a cireular discoid plaque. The pateh with dilated follicular 
openings is covered by the characteristic scales which when removed reveal 
follicular orifices containing horny epithelial plugs. The epidermis over them 
may be easily puckered. The surface may be stippled or telangiectatic. The 
course of the discoid type is variable. Infrequently it disappears without leav- 
ing any searring; however, more often sears are produced. These scars are 
indelible and characteristic. The lesions heal temporarily only to break down 
again. The disease is most frequently seen on the face, ears, and sealp, but 
may occur on different parts of the body. 

The manifestations of the disseminative type of lupus vary greatly. There 
is little difference in the symptoms of the acute and the subacute forms, in 
the degree of involvement, and in the course of the disease. It is a systemic 
disease in which the lesions that appear on the skin and oral mucosa are of 
diagnostic importance only. The cutaneous lesions begin as erythematous 
patches and coalesce. The face may be edematous and swollen and the fingers 
and palms show puffiness and erythematous macules. The butterfly appearance 
aeross the bridge of the nose and extending over the cheeks is characteristic. 
There are petechial and ecchymotie spots on the trunks and extremities. The 
clinieal picture is complicated by severe renal damage; erythrocytes and large 
amounts of albumin are present in the urine, 
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Fig. 5. 


Figs. 1 to 5.—Facial lesions in lupus erythematosus. (Figs. 2, 4, and 5, courtesy of Dr. 


Jack W. Jones and Dr. Herbert S. Alden.) 
Fig. 1.—Extensive lesions in the chronic discoid type. No oral lesions were present. 
Fig. 2.—Typical butterfly pattern extending over the bridge of the nose and cheeks. 
Fig. 3.—Single lesion on the left side of the face in the discoid type. This patient has 
a large intra-oral] lesion shown in Fig. 9. The scar on the right cheek is the result of tissue 
removed for biopsy examination. 
Fig. 4.—A small incipient area approaching the appearance of a typical butterfly nose. 
Fig. 5.—Numerous discoid lesions in chronic lupus erythematosus. 
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Oral Manifestations 

The reported frequency of oral involvement in the discoid type varies. 
Monash'* reported that in 22 cases of lupus erythematosus, 50 per cent showed 
well-marked oral lesions. Smith’? and Culver?’ found oral lesions in 27 and 
28 per cent of their eases, respectively. Burket”' stated that oral lesions occur 
in 15 per cent of the patients. Ormsby and Montgomery” reported that oral 
lesions usually are found in the discoid type though they occur also in the dis- 
seminative type of the disease. Monash pointed out that mouth lesions (Figs. 
6-9) are always subsequent to skin lesions, affecting first the cheeks, then the 
lower lip, followed by the hard palate, tongue, floor of the mouth, and, last, the 
gingiva. 


Fig. 6. Fig. 7. 





Fig. 8. Fig. 9. 


Figs. 6-9.—Oral lesions in lupus erythematosus. 

Fig. 6.—Small early oral lesion showing whitish lines at the periphery. This may be 
the first change that occurs following the original erythematous area. 

Fig. 7.—Relatively early lesion in the buccal folds showing small whitish lines in the 
central area. 

Fig. 8.—Same case as Fig. 6 showing area four months later. Note how the lesion 
tends to spread with the healing at the center and the breakdown at the margins. 

Fig. 9.—Unilateral lesion two and one-half years old. This was the first sign of the 
disease, an exception to the general rule. Facial appearance of this patient is shown in 
Fig. 3. 








In the beginning an area of bright redness occurs. The surface is soon torn 
by excoriation and later shows ulceration. After the red lesion has been pres- 
ent for some time numerous white lines appear at right angles to the large ones. 
The larger patches show deep central fissures or ulcers. The margins have whit- 
ish satellite areas ranging from pin point to pinhead in size. 
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Ormsby and Montgomery”? describe the mature oral lesion as a well-defined, 
slightly elevated, superficial pateh with a bluish or dark red margin which slopes 
abruptly toward the center of the lesion and gradually toward the surrounding 
mucous membrane. At the border are numerous dilated blood vessels having a 
radial arrangement extending into the surrounding tissue. When the erosions 
occur they become covered with smooth, bluish-red epithelium in which are 
numerous whitish points or lines, or, if ulceration intervenes, superficial scarring 
results. In older lesions the red border becomes less elevated and is trans- 
formed into a white or bluish-white peripheral zone of thickened epithelium. 
The dilated vessels are replaced by white lines having the same radial arrange- 
ment, diverging peripherally. Periods of activity and remission occur. The 
lesions enlarge by healing in the middle and breaking down at the periphery. 
As Thoma®* pointed out, the lesions are found most often in the mucobuceal 
folds and most often bilaterally. 

The oral lesions of the disseminative type are similar to those that occur 
in the discoid type which is described previously, except that they are more 
acute and greater destruction occurs. They are also characterized by irregular 
uleers of varying size and depth and have telangiectatiec tendency, being reddish 
purple in color. Healing occurs in the center and there is a breakdown at the 
margins. After healing there remains a scar tissue which is very easily trauma- 
tized. Prinz and Greenbaum** reported that tongue lesions are very rare; 
however, when they do occur, the area is red, depapillated, and covered with 
keratotie epithelium. They also describe the lip lesions as red, sharply defined, 
and irregularly shaped areas with scales that look as if they had been painted 
with collodion. These lip lesions also show capillary dilations and tend to fissure 
and swell with acute exacerbation. The oral lesions vary greatly and simulate 
many other diseases; therefore, diagnosis by oral lesions alone should never be 
attempted. 

Histopathology 

The histopathologic changes that oceur in lupus erythematosus have been 
described by Bernier,?’ Bernier and Ash,” Monash,’* MacLeod and Muende,?* 
and others. There is a chronic inflammatory reaction tending to be perivascular 
in distribution. The change is almost always in the upper one-half of the corium 
and is accompanied by marked edema and dilatation of the blood vessels. There 
is usually dilation of the sebaceous g'and orifices in the skin lesions, many of 
which are plugged by desquamative cells or keratinous debris. The overlying 
epithelium may be both atrophic and hypertrophic. The basal layer of the 
epithelium may be disrupted as a result of the liquefactive changes. The rete 
pegs tend to disappear entirely. The exudate in the corium infiltrates between 
the collagen bundles and may extend into the subcutaneous or submucosal 
tissues. 

Treatment of Lupus Erythematosus 

Treatment of lupus-erythematosus is in the province of the physician or 
dermatologist. Soffer, Levitt, and Baehr®* point out that the clinical results 
obtained in the treatment of acute disseminated lupus erythematosus with both 
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cortisone and ACTH are striking. It must be emphasized, however, that al- 
though these agents are capable of inducing clinical remissions they do not affect 
a cure of the underlying disease process. The post-mortem examination of 
patients who had been treated intensively failed to show any histologic changes 
that were in any way different from those observed in patients with untreated 
lupus. The present indications are that in most instances treatment must be 
continued indefinitely or until such times as a spontaneous remission occurs. 
Long-term treatment poses the problem of coping with the harmful side effects 
induced by both ACTH and cortisone. It should be emphasized that the hazards 
encountered in the treatment of acute disseminated lupus with either cortisone 
or ACTH are perhaps greater than those observed when these agents are used 
in the therapy of other illnesses. This probably is due to the fact that dissem- 
inated lupus is a diffuse disease process which may seriously involve such vital 
organs as the heart, kidney, or brain. Hench, Kendall, Slocumb, and Poley?’ 
point out that these hormones appear to be helpful, perhaps even lifesaving, in 
acute crises of lupus. Temporary remissions were induced, but no cures. 
Plotz, Howes, Blunt, Meyer, and Ragan*’ reported that the action of cortisone 
administered to rabbits in large enough doses to produce a hyperadrenal effect 
would result in a striking depression of activity of connective tissue. They 
stated that the beneficial results from ACTH and cortisone in **mesenchymal 
diseases’? may be a result of this depressive effect. 

To alleviate oral pain and help prevent secondary infection the topical 
application of a 2 per cent aqueous solution of an aniline dye or of 5 mg. 
Aureomycin paste is helpful. A mouthwash consisting of a tablespoon of white 
Karo syrup to a glass of warm water is very soothing. To allow the patient to 
eat, rinses containing anesthetics may be used immediately before meals. 


Summary 
The history and a brief review of the literature of lupus erythematosus 
have been presented. The oral and dermatologic aspects of the disease have 
heen deseribed. The frequency and importance of the oral symptoms together 
with the oral palliative treatment have been discussed. The outstanding elini- 
eal elimination of symptoms and the lack of cure with the use of ACTH and 
cortisone have been cited. In most cases treatment must be continued indefi- 


nitely or until spontaneous remission occurs. 
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CONSTITUTION AND DISEASE. HEREDITY AND ITS 
PLACE IN ETIOLOGY 


RaupH A. Reynowups, M.D., San FRANcIsco, CALIF. 
>] ’ b] 


HERE may be too ready an assumption that all dental abnormalities are due 
bbs diet deficiency, chemical or glandular unbalance, or other environmental 
factors. Although these elements play an essential role in many cases, a certain 
number of others can apparently be explained only on the basis of hereditary or 
constitutional pathology. 

From time immemorial man has tended to classify his fellow beings into 
physical types associated with specific disease susceptibilities or characteristic 
mental or mora: qualities. The ancient Hindus described three types of human 
physique likened to the elephant, the bull, and the deer. Hippocrates formu- 
lated a classification in build with a narrow type, the habitus phthisicus as one 
extreme, and a broad type, the habitus apoplecticus, as the other. Subsequently, 
various aspects of physical constitution have formed the basis of categorization 
of physique. Thus humoral theories governed the classification of Galen whose 
doctrines of a humoral basis of disease susceptibility dominated medical thought 
for many centuries. In a variety of classifications of human physique, widely 
differing concepts have determined the choice of physical attributes as a basis 
for classification. 

Constitution and Disease 


The subject assigned to me is a familiar one to most of you. During my 
various appearances before dental groups since about 1932, I have discussed 
some possible applications of the role of the endocrines in attempting to 
explain the cause of certain dental abnormalities. There have appeared to 
be definite relationships; for example, the almost constant association of 
alveolar pyorrhea and alveolar bone resorption with advanced diabetes 
mellitus. Likewise, the less constant association of ordinary gingivitis and 
gum bleeding with hypothyroidism. And less frequently observed, the marked 
retardation of dentition in the cretin, the congenital hypothyroid. 

We have also discussed, in our various meetings, the question of edema 
and eapillary function, together with the role of the autonomic nervous 
system in its regulation of capillary contractility and expansibility. The 
eauses of tissue hypertrophy, hyperemia, the role of plasma proteins. and 
endothelial cells in the process of osmosis of tissues all have been discussed 
in our approach to some of these baffling problems of alveolar bone and tooth 
abnormalities that confront you every day. Oxygenation of tissue, and the 
almost miraculous cessation of gum bleeding when oxygenation in tissues is 
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brought about by administration of thyroid, has been a most intriguing ap- 
proach to the problem. 

After all these years of discussion along the lines enumerated, interspersed 
with arguments from those who feel that malocclusion, microbie retention, 
grinding of teeth, and emotional upsets are more important in explaining most 
of these abnormalities, I feel that we are not much further along the road in 
solving these difficulties than we were twenty years ago. However, in the total 
sense, we have developed better avenues of approach to your problems. The 
alert dental student these days is stimulated by his teachers to view his 
patients on a much broader basis, medically speaking, than he did a few years 
ago. The scientifically inclined dentist, of which you men are the finest 
representatives, now relates the dental abnormality, which confronts him, in 
terms of its relationship with general body function. Your techniques, which 
include the antibioties—penicillin, sulfas, aureomyecin, and others—have im- 
proved the local attack on these diseases. 

Likewise, in some instances, new concepts of disease processes and their 
underlying basis have changed your approach to some of your problems. One 
of these newer concepts is constitutional pathology. The monograph Kon- 
stitutionelle Disposition zu inneren Krankheiten, which first appeared in 1917, 
represented the first systematic, although tentative, effort to detect and 
evaluate this constitutional predisposing factor in various diseases. ‘Heredity 
plays a part in the etiology’’—this statement is to be found in all textbooks of 
medicine in the discussion of the etiology of many diseases. It means that 
certain inherited, that is, constitutional traits, are acting together to bring about 
the derangement of vital processes characteristic of the disease under discussion. 
In other words, an individual constitutional predisposition is prerequisite to 
the development of such a disease. Diabetes, obesity, essential hypertension, 
peptie uleer, cancer, neuroses and psychoses, and many infectious diseases, such 
as acute rheumatic fever and tuberculosis, belong to a group of diseases that can- 
not become manifest unless the intrinsic constitutional factor plays its part. 

If we find a senile cataract, deafness due to degeneration of the acoustic 
nerve, osteoarthritis, osteoporosis, or advanced arteriosclerosis in a person of 90 
or 95 years, these may be considered to be the normal consequences of old age. 
The conditions may also be present in a person of 50, but here the particular 
organs involved have suffered a premature senile change. Indications of a con- 
stitutional biologie inferiority of the affected organ from the past and family 
history, rather than focal infections, vitamin deficiencies, endocrine disturbances, 
ete., should be sought in such cases in order to avoid erroneous interpretations 
and useless treatments. Premature senile hardness of hearing, and occasionally 
other degenerative processes in the acoustic apparatus occurring in members of 
the same family, may indicate the constitutional biologie inferiority of this 
particular organ. In the diseases just deseribed, osteoporosis, arteriosclerosis, 
ete., the factor of individual constitution represents the actual and practically 
only etiology, and they are correctly termed constitutional diseases. 

What is constitutional pathology and its significance in our discussion? 
Constitutional pathology is concerned with all problems arising from the abnor- 
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mal constitution. It is stated that all structural or functional phenomena en- 
countered in medicine that result from the presence of one or more abnormal 
genes belong to the realm of constitutional pathology. The first objective of con- 
stitutional pathology is the detection of constitutional anomalies that are opera- 
tive as etiologic factors in disease. There are constitutional defects that are 
actual diseases. They are morphologic abnormalities due to pathologie genes, 
such as cleft palate, clubfoot, congenital dislocation of the hip joint, certain 
malformations of the cardiovascular or urologie tract and many others. The 
great majority of congenital malformations in man are caused by genetic 
factors. These congenital malformations are caused by damage to the germ 
plasm, not by alteration of the genes, and are therefore not inheritable. They 
are comparable to the skeletal abnormalities induced in rats by maternal 
nutritional deficiency. 

Now, let us go back a moment and attempt to determine what is normal 
and abnormal. It is common knowledge that no two individuals are ever 
completely alike. We observe these differences in the general appearance 
and in details of face, hands, voice, behavior, handwriting, gait, ete. The 
same holds true for the adaptative and reserve power of each organ, for the 
regenerative capacity of tissues, for the mobilization of defenses against in- 
vading bacteria or poisons, for the reaction of the nervous system, ete. 

What should be considered the limits of normality? To establish the 
normal from the average values of each characteristic is very difficult morpho- 
logically, functionally, and chemically. Generally speaking, the anatomic 
variations in men are great. When we apply the term “normal” to a person, 
we must do it with a great deal of discretion. A study of 263 persons was 
made a few years ago in the Vienna clinies (Poliklinik under Prof. Julius 
sauer) where I studied. These variations included unusual proportions of the 
body or of some of its parts, developmental anomalies, partial syndactylism, 
arched palate, unusual distribution of hair, hyperextensibility of certain joints, 
unusual responses of the nervous system to stimuli, irregularity of dentition, 
and many others. The majority exhibited five such variations from the 
accepted normal average. This was a group of people who, in the ordinary 
sense, would be considered normal, yet only 9 per cent failed to show two or 
more of these variations. There is obviously need for a more accurate defi- 
nition of the term normal and a delineation of the limits of both the normal 
and abnormal. As a matter of fact, such definitions should apply only to 
particular characteristics and not to the individual as a whole. 

Far-reaching consequences often result in our medical practice in the 
matter of interpretation of electrocardiograms. This is because of ignorance 
of what should be considered abnormal in an electrocardiogram reading. I 
mention this illustration because the interpretation of electrocardiograms is 
frequently the basis for changing the whole course of a patient’s life. 

The main cause of variability lies in sexual mating. The discovery made 
in 1865 by the Austrian monk, Gregor Mendel, has become the science of 
genetics. This has given us a thorough understanding of the principles under- 
lying individual variability. 
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August Weismann was the first to emphasize the continuity of the germ 
plasm from which generations arise and die away. This subject is too com- 
plicated and I am not well enough trained in this field to go into much detail 
in discussing it. Let us keep one principle in mind—the hereditary units or 
genes themselves are merely potential energies and can act only under con- 
ditions supplied by the environment. 

These conditions involve the necessary amount and quality of building 
material—that is, of foodstuff—the necessary amount of oxygen, the correct 
temperature, humidity, etc. These general environmental conditions are 
provided under the usual circumstances existing during the intrauterine and 
extrauterine development of human beings. Shortage of food, particularly 
of certain vitamins, as Dr. Evans has so beautifully illustrated, or insufficiency of 
oxygen supply to the tissues, and similar environmental influences may occur 
in human beings both as causal factors and as consequences of disease. Of 
great importance is the influence of the environment upon the manifestations 
of those hereditary factors that relate to mental functions. “Heredity 
determines what one can do, environment determines what one does do.” 

The study of identical or uniovular twins, their morphologic and fune- 
tional behavior under normal and pathologie conditions, is a most reliable 
method of evaluating the share of both environmental hereditary and environ- 
mental influences. Identical twins originate from the same fertilized ovum. 
One set of chromosomes is the point of origin for two individuals instead of 
one. No matter what may be the actual reason for such a separation of the 
germ into two independent halves, the fact is well established that identical 
twins represent the only exception to the rule that there are no two individuals 
possessing the same group of hereditary units. Anthropologie measurements, 
fingerprints, shape of ears and nose are so much alike in identical twins that 
even the parents have difficulty in distinguishing one from the other. This 
similarity extends to such functional characteristics as blood pressure, acidity 
of gastric juice, glucose tolerance tests, and others. Generally speaking, 
diversities in identical twins should be considered to be determined chiefly 
by genetic factors, but are influenced by environmental factors. Variation in 
body weight in identical twins is very limited—about 4.1 pounds as an 
average—whereas in fraternal twins the average is 10.0 pounds. 

Additional study which has thrown considerable light on this complex 
subject has been carried out by Dr. Richard Spitzer of London. He has 
attempted to show that certain dental malformations may be part of a syn- 
drome comprising other congenital lesions and mental deficiency. His major 
premise is that dental dystrophies are due to various causes acting in the 
pre-, neo-, or postnatal period. The enamel of the teeth, the lens of the eye, 
and the nervous tissue are, among others, derivatives of the ectodermal layer. 
Using this knowledge as a thesis, Richard Spitzer and his associates made a 
study in London at the Fountain and Leavensdon Hospital of 319 mental 
defectives to determine the occurrence of various disorders of the teeth, the 
nervous system, and the lens in this type of patient. It is well known that 
various clinical syndromes may arise in one or several of these structures from 
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faulty development. This may be due to a primary lesion in the embryonic 
layer or to-an interference with the developmental process early in fetal life. 
An example of the former is hereditary ectodermal dysplasia. The.:dental 
manifestations are malformations of the tooth structure and partial or com- 
plete anodontia. An example of interference with the developmental process 
in fetal life is congenital syphilis. In this case the lesions of the teeth are 
pathognomonic. 

Spitzer’s investigation more exactly was to determine whether or not 
the dental malformations could be related to the pathology of the endogenous 
mental disease and the incidence of developmental lens defects. 

Abnormalities of the permanent teeth only were considered in his study. 
He reminds us that the permanent teeth, erupting six or more years after the 
factors of any maldevelopment have ceased to exist or act, still exhibit the 
characteristic pattern of the maldevelopment. Other congenital or inherited 
diseases and their clinical manifestations are seen years after birth. 

Dr. Evans last night spoke of maternal rubella (German measles). 
Maternal rubelia has been identified as a cause of congenital malformations in 
the child. The effects on the child are most marked in cases where the mother 
has contracted the disease between the sixth to the ninth week of pregnancy. 
There is supposedly a close etiological relationship between the dental defects 
and other congenital lesions such as cataract, deaf-mutism, microcephaly, 
harelip, clubfeet, and mental deficiency resulting from the systemic in- 
fection. One should attempt to correlate congenital skin lesions, such as 
ichthyosis and birthmarks, with tooth anomalies, e.g., enamel hypoplasia, 
microdontia, partial or complete anodontia, and delayed dentition. These may 
be associated with lens changes and mental defects. There is much evidence 
to support the thesis that the dental features are due to the same early 
developmental or germinal deficiency which also produces other defects. 
Spitzer goes on, “One single pathological etiology can provoke changes in 
tooth, skin, and lens, and also cause mental deficiency.” It is well known that 
there is a high incidence of dental disorders in mental defectives. Mongolism 
is a good illustration. One must determine if possible whether the tooth 
anomalies are due to genetic causes or to fetal damage by such conditions 
as congenital syphilis or maternal rubella. We know that dental tissues in 
their undifferentiated state are subject to genetic influences. Since the dental 
stigmata are not always characteristic enough to indicate the etiology, one 
must look for related changes in other parts of the body. One can then better 
clarify the problem, even though the dental treatment may be the same. In 
dentistry and medicine one must strive for clarification of the confronting 
lesion in terms of the whole individual. 

There is a high incidence of hypoplasia of the tooth enamel in idiopathic 
epilepsy. This applies also to Mongols and unclassified mental defectives. 
The tooth enamel, with the nervous system, is derived from the ectoderm. 
Enamel hypoplasia is more prevalent in imbeciles and idiopathic epilepsy. 

Malformed or peg-shaped teeth and microdontia are most prevalent in 
Mongols. Sex does not influence the condition. 
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Spitzer says, “In enamel hypoplasia there is pitting and grooving of the 
enamel along developmental lines. This defect in my study was found at 
different levels in different groups of teeth, due to the fact that the causes for 
the anomalies take effect at a certain growth period involving various tooth 
groups at different stages of development. As a rule dental disorders were 
more marked in those mental patients whose family history showed other 
eases of mental deficiency. Congenital hearts, digital anomalies, cleft palate, 
hare-lip, deaf-mutism—are other anomalies frequently noted in association 
with dental lesions, heretofore mentioned, indicating an early upset of general 
development.” “We might draw certain conclusions,” he says. “Are these 
defects, heretofore mentioned, wholly inherited, or acquired foetal lesions or 
whether they are due to a summation of both these factors. The pre-natal 
origin of the peg-shaped, malformed tooth and of microdontia is undoubted.” 

Enamel hypoplasia belongs in a different category. It may be due to 
prenatal disturbances. Two different types of enamel defects exist. They 
are commonly referred to as enamel hypoplasia. The first is of developmental 
origin, due to an imperfect enamel organ resulting from hereditary or early 
fetal interferences. The other is caused by disturbance of the calcium 
metabolism giving rise to hypoecalcification effects. In both, the tooth 
anomalies are frequently associated with lens defects due to the similarity of 
origin in both organs. 

Such acquired structural enamel defects have been observed in cases of 
rickets, malnutrition, and disturbance in endocrine function (parathyroid and 
estrogen disturbances). However, if postnasal causes are considered, the 
diseases have to act over a long period of time to produce enamel changes. 
They are usually linked with arrested bone formation. Lesions in the enamel 
are more marked where the origin is prenatal than would be likely to occur 
with postnatal causes. The most important associated defects, Spitzer points 
out, are in the lens, which is accepted as developmental. 

The presence of dental lesions with developmental anomalies and mental 
deficiency is consistent with the pattern of other well-defined congenital 
diseases. Some of these questions may be better understood if the function 
of the embryonic layer in the formation of the tooth primordia is first briefly 
considered. The enamel of the tooth is a product of the ectoderm, which 
begins to differentiate into the dental lamina during the sixth and seventh week 
embryo. This is the time at which the ectodermal lining of the mouth cavity 
grows down into the mesenchyme and forms the enamel organ. From this enamel 
organ, the deciduous teeth are first produced, but the same organ also pro- 
duces the permanent teeth, and these are thus part of the primary dental 
lamina. This primordium already bears the inherent stigmata of hereditary 
or early environmental influences and determines, to a large degree, shape 
and structure of both dentitions. It must be remembered that not only the 
enamel but also nervous tissue and lens are of the same ectodermal derivation. 
We must keep in mind also that where there is interference with the develop- 
ment, three different types of dental disorders will occur : 
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1. Anodontia. 
2. Peg-shaped tooth and microdontia. 
Enamel hypoplasia. 


The important point to differentiate is whether or not the clinically 
obvious dental defects are due to genetic causes or are due to interference 
by environmental influences acting before birth or shortly after any one of 
these causes may affect the tooth in its developmental state. 

Anodontia and malformation as peg teeth are found in Mongols and are 
rarely found in normal individuals. These lesions are the result of early 
dental maldevelopment. This would agree with the view that Mongolism is 
a condition of abnormal or arrested development. They exhibit in this study 
the largest variety of malformations among the mental defectives. The teeth 
in the Mongols presented the most pronounced dental defects of any mental 
defective group. The idiopathic epilepties and imbeciles showed milder types 
of anomalies. 

All evidence points to the fact that a defection in the ectodermal layer 
or an interference with its normal development will induce concomitant 
changes in various organs of the same derivations. Therefore, the involve- 
ment of the teeth in this process in association with other congenital lesions 
tends to confirm the argument that the dental changes are part of a syndrome 
of a systemic condition. 

“Tt is considered that the etiological factors for these disorders are in the 
ectoderm. Its inherent characteristics and its mode of development play an 
important part in the pathogenesis.” 

What I have set out to accomplish is a broadening of your approach to, and 
understanding of, your problems. The fact that one alveolar bone or tooth 
chooses to become diseased or deranged under a given set of environmental 
circumstances does not mean that the environment is necessarily extremely 
bad, but that the bone is constitutionally weak to begin with. It is only 
waiting for some instigating factor to set it off. Perhaps, some day we will 
be able to predict some of these weaknesses, according to some law such as 
Mendel’s, with the same arithmetical certainty that we ean predict feeble-minded- 
ness with our present knowledge. 

In the meantime, we must go on keeping abreast of the newest techniques 
in the matter of vitamins, endocrines, psychology, mechanical stresses, chemi- 
als, and antibiotics and applying these techniques to our problems. Also by 
enlarging our understanding of the problem through study of heredity and 
constitutional pathology we can make our contribution toward a better race 
and fewer abnormal variations. 

I wish to acknowledge my indebtedness to Dr. Julius Bauer for much of the in- 


formation contained in the paragraphs on constitutional pathology; also for his inspiration 
in first arousing my interest in this subject when I was a student in his clinic in Vienna. 
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THE TOPOGENESIS OF THE MANDIBULAR PERMANENT MOLARS 
A Roentgenographic and Histologic Study in Rhesus Macaque 


Louis J. Baume, D.M.D., M.S., AnD HERMANN Becks, M.D., D.D.S., 
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MPACTIONS of mandibular wisdom teeth probably represent the most 

frequent developmental defects encountered in the -human dentition. The 
high incidence of this malformation nonetheless is contrasted by the relative 
scantiness of our knowledge concerning the normal development of the man- 
dibular permanent molars. 

With the present study it is intended to ascertain information on the 
histogenetic processes in the mandible which are related to the topogenesis* 
of the permanent molars and the formation of their alveolar process. 

The various approaches to mandibular growth and development have 
been reviewed in a recent report.? It is probably the experimental method 
which has primarily determined the present status of the understanding of 
this subject. Metallic implants in the growing mandible were already used 
by Humphry in 1866”? and later by Préll in 1934,?7 Scott,** and recently by 
Hulen*? and Gans and Sarnat'® who combined this method with serial cephalo- 
metric roentgenograms. Apparently due to automigration superposed on the 
growth movements of their implants, these authors came to conflicting conclusions 
such as the occurrence of surface apposition and resorption,”? interstitial bone 
growth,*' and the refutation of the latter.1* 7" However, they uniformly showed 
that the mandible grows in a distal direction at the posterior border of the 
ramus. 

Experimental ablation of masticatory muscles performed by Fick’® as 
early as 1852 and by other followers?” ** served to demonstrate the effect of 
function on mandibular development. Since there is always stunting of 
skeletal growth on the paralyzed side, it is inferred that the development of 
the mandible is controlled principally by muscular activity.. This thesis has 
been taken up recently by Brodie.® 

Baker’ and Landsberger** designed experiments to determine the im- 
portance of the presence of teeth upon mandibular growth. While they con- 
eluded that proper dental development and function is a prerequisite, it was 
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Chapman,’* Thoma,** ** and Sarnat and Engel*® who showed that normal 
mandibular growth occurred in cases of complete anodontia. 

The importance of the condylar cartilage growth early described by 
Toldt® and Charles has been re-emphasized by Becks and associates’ in 
endocrine experiments. Thoma* described the pathologic syndrome of stunted 
mandibular development and impactions of permanent molars when condylar 
growth is arrested early. Sarnat and Engel*® corroborated these observations 
in growing monkeys who had one of the condyles removed. The effect of 
early arrest of condylar growth upon mandibular development was drastically 
demonstrated by Engel and Brodie’ in a roentgenocephalometric survey of 
children afflicted with rheumatoid arthritis of the mandibular joint. 

Longitudinal studies by means of cephalometric roentgenography have 
been reported extensively by Brodie.2°*? In his tracings of lateral films super- 
posed on the symphysis of the mandible, he demonstrated a straight upward 
or even distal movement of the first molars, abolishing the concept of mesial 
migration. Carlson,?* in superposing lateral films on the lower border of the 
mandible, showed in some samples considerable downward growth of the roots 
of the first permanent molars subsequent to eruption. Woods* surveyed in a 
similar fashion the migration of the developing permanent first molar germs in 
the transverse direction and found marked lingual migration. 

In order to demonstrate the sites of growth the vital staining method has 
been used recently; however, the mandible has not been included.** Basie in- 
formation on the growth sites of the mandible still relies upon Hunter’s pioneer- 
ing work” which later was repeated by Brash.*® 

Although the histologic method is superior to any other qualitative assess- 
ment of growth, only a few histologic studies on the growing mandibles have 
been reported.’® * ?8 The histologie work of Steinhardt** deals with the 
endochondral ossification at the condylar head, while studies of Weinmann*® 
and Sicher** elucidate certain phases of tooth eruption. 

There is an obvious need for a correlated analysis of the development of 
the permanent molars together with that of the growing mandible. 


Material and Methods 


In order to study histologically the development of the mandibular molars 
in a homogeneous material, twenty mandibles were selected from the 41 skulls 
of Rhesus monkeys which were used in a previous study concerned with “The 
Development of the Dentition of Macaca Mulatta—Its Difference From the 
Human Pattern.’”* The following four periods of dental development are 
distinguished : 

The first period comprises an interval of 4 to 6 months during which the 
first permanent molars erupt. 

The second period of 6 to 8 months is characterized by the physiologic 
spacing of the incisors with the first permanent molars in occlusion. 

The third period covers an interval of 10 months when the deciduous in- 
cisors are replaced by the permanent ones. 
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The fourth period starts with the eruption of the second permanent molars 
and ends with the replacement of the deciduous molars by the premolars. 

After sacrifice of the animals and fixation of the heads, horizontal and 
lateral roentgenograms were taken of the entire skulls and of the dissected 
mandibles at a 4-feet target distance. From the roentgenographed mandibles 
the following measurements were recorded: 

1. The mandibular body height or the distance between the occlusal 
surface of the second mandibular deciduous molar and the lower border. 

2. The ramus height measured from the top of the condyloid process 
perpendicularly to a line tangent to the lower border of the mandible. 

3. The total body length of the mandible measured horizontally between 
the infradentale and posterior border of the ramus. 

4. The intercondylar width taken between the inner surfaces of the 
mandibular necks. 
TABLE I, DIFFERENCES BETWEEN MANDIBULAR MEASUREMENTS OF SUCCEEDING PERIODS IN 


MILLIMETERS 





INTERVAL TICAL 

PERIOD MONTHS VALUE | BH RH BI CW 

Ist-2nd 12 > 25 +44: +7.6 +2.5 
ED 0.39 0.85 1.4 0.28 

2nd-8rd 10 MD +0.3 5 +0.5 +1.5 
ED 0.37 0.98 0.04 0.88 

3rd-4th 10 MD +1.0 +2.! +4.0 +2.5 

ED 0.02 1.1 0.80 0.2 

Ist-4th 32 MD +3.8 +4.7 +12.1 +6.5 
ED 0.28 0.92 1.3 0.36 














MD, Mean of the difference. 
ED, Error of the difference. 
BH, Body height; lower border—m: (central pit). 
Rh, Ramus height. 

BL, Body length, infradentale-posterior ramus border. 
CW, Intercondylar width. 





Plate I1.—Roentgenograms of the mandible at various developmental periods. (Original 
Magnification, x1.) 

First Period.— 

Fig. 1.—In the horizontal plane the alignment of the erupting first permanent molar 
with the U-shaped dental arch is perceptible while the second molar germ lies parallel to the 
long axis of the ramus (Specimen 1). 

Fig. 2.—In the sagittal plane the forward inclined position of the second molar germ and 
distally and superiorly the radiolucent crypt (Ms, white stippled) of the initial anlage of the 
third molar are noticeable (Specimen 1). 


Second Period.— 

Fig. 3.—The horizontal aspect demonstrates the harmonious accommodation of the first 
molar into the dental arch and the outward rotated position of the second molar germ (Speci- 
men 15). 

Fig. 4.—The lateral aspect reveals the downward rotated position of the second molar 
germ beyond the root level of the first molar in occlusion and posteriorly the concentrically 
enlarged crypt of the third molar (Specimen 15). 

Third Period.— 

Fig. 5.—The second molar shows root formation and further decrease in forward inclina- 
tion while the mesial portion of the third molar has drifted downward (Specimen 28). 

Fourth Period.— 

Fig. 6.—In the horizontal plane the alignment of the erupted second molar (M:) with 
the dental arch is seen, while the developing third molar is situated parallel to the ramus 
axis (Specimen 36). 
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Plate I. (For legend, see opposite page.) 
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The average measurements of the arch dimensions with their standard 


gc 
errors (« = va are not reproduced here. The differences between the dimen- 


sions of succeeding periods, however, are computed in Table I. The significance 
of the difference between consecutive periods is tested with the formula: 
V (e)? — (a)? = error of the difference (ED). A difference, to be real must 
be at least four times as great as the error. 

In order to study the histologic aspect of the same specimen in different 
planes, the ramus of one side was sectioned serially in the horizontal plane, 
that of the other side in a sagittal or transverse direction. Two to three 
sections of approximately every millimeter depth were selected of each block 
for hematoxylin-eosin staining. 


Observations 
A. Roentgenographic and Metric Findings.— 


First Period——The accommodation of the permanent molars in the hori- 
zontal plane is seen in Fig. 1; the anlage of the second permanent molar 
lies exactly in the long axis of the ramus while the erupting first molar (1,) is 
rotated somewhat lingually toward the axis of the dental arch. In the sagittal 
aspect (Fig. 2) the second molar germ is inclined mesially downward so that 
the mesial cusp lies below the alveolar crest of the deciduous molars, whereas 
the distal one reaches the occlusal plane. Above this distal cusp, a small 
radiolucent area is visible, which is the erypt of the third permanent molar 
germ (M,). It is situated above the plane of occlusion. 


Second Period.—The first permanent molars now are in alignment with the 
dental arch while the second molar buds still occupy an outward rotated posi- 
tion parallel to the axis of the ramus (Fig. 3). In the lateral roentgenogram 
(Fig. 4) it ean be seen that the forward inclination of the second molar has de- 
creased considerably and that the distal cusp lies far beyond the prolonged plane 
of occlusion. It is at this level of the distal cusps where the anterior border of 
the ramus now originates. The crypt of the third molar anlage is enlarged and 
situated more posteriorly and inferiorly. The apices of the first molar roots 
are almost closed. 

The difference between the mandibular dimensions of the first and second 
periods is seen in Table I. The increment in over-all length by 7.6 mm. is more 
than two times greater than that in ramal height. The mandibular body height 
as well as intercondylar width have gained 2.5 mm. 


Third Period.—The germs of the permanent second molar occupy an almost 
perpendicular position relative to the plane of occlusion (Fig. 5). The anlage 
of the third molar now lies with an upward inclined length axis definitely 
behind the second molar. The anterior border of the ramus originates above 
the anterior wall of the crypt of the third molar. 

The various dimensions of the mandible according to measurements in Table 
I show no significant changes. Except for a slight interecondylar widening there 
is a relative rest in growth activity during this ten-month interval. 
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Fourth Period.—Fig. 6 depicts a mandible at the short interphase after 
the second permanent molars have erupted and before the premolars and 
canines are exchanged. It illustrates the distinct outward rotated position of 
the third molar germ and the adjustment of the second permanent molar into 
the straight row of the teeth in function. 

Measurement (Table I) indicates acceleration of mandibular growth. 
The mandibular body increased 4 mm. in length and 1 mm. in height, while the 
ramus gained 2.5 mm. in the vertical and transverse dimensions. During the 
four periods surveyed, measurements indicate that the mandible increases pre- 
dominantly in the longitudinal direction (12.1 mm.), while the widening of the 
rami (6.5 mm.) exceeds their gain in height (4.7 mm.). 


B. Histologic Findings.— 

First Period.—Sagittal serial sections through the left ramus are repre- 
sented with Fig. 7. The plane traverses the tip of the coronoid process and 
the center of the condyloid process. The first permanent molar does not ap- 
pear because the ramus occupies an outside inclined position to the perpendic- 
ularly disposed mandibular body. Superiorly, for the same reason, the out- 
line of the section follows a depression (D) between the condyloid and coronoid 
processes and not the border of the sigmoid notch. At a higher magnification 
(Fig. 8) it becomes evident that an acecremental (A) line parallels this outline. 
The same is true at the anterior border of the ramus. Resorption prevails at 
the surfaces of the erypt of the second molar germ (M,). At the distal wall 
trabecular bone formation (a), however, points to a mesial displacement of the 
germ. Above the distal cusp some newly formed bony spicules also indicate a 
beginning downward rotation. The anlage of the third molar (M;) appears in 
its earliest stage above the distal cusp of the second molar germ. Fig. 9 shows 
that marked apposition occurs at the lower border and gonial angle. The up- 
ward inclined resting line (L) corresponds to the former exterior boundary of 
the masseter insertion. 

The condyloid process shows signs of active endochondral ossification 
(Fig. 10). The compact and coarse arrangement of the newly formed trabeculae 
is indicative of a slow vertical growth. Bone formation along the posterior 
border as concluded from the presence of an unealcified osteoid layer appears 
to be more intensive. It is noticeable that at this site of insertion of tendons 
and muscles a distinet periosteum is absent. The anterior border of the condylar 
neck manifests a large area of modeling resorption. As seen in Fig. 11, 
the site of most active chondrogenesis lies in the posterior or dorsal surface 
portion. The convex course of the intercolumnar matrix also points to this 
direction of cartilage growth. A transversal section through the condylar head, 
in fact, shows that the greatest cartilage width is found in the lateral or facial 
portion. 

The anterior portion of a horizontal section through the right ramus which 
erosses the pulp chamber of the erupting first permanent molar and the mesial 
cusps of the second molar bud is shown in Fig. 12. The socket of the erupting 
first permanent molar displays osteogenic transformations which are conducive 
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to a rotation of this tooth in a mesiolingual direction; there is massive deposition 
of bundle bone upon the distobuceal wall (a) and corresponding resorption at 
the mesiolingual plate (b). The endosteum of the crypt of the second permanent 
molar (M,) uniformly reveals osteoclastic activity. The expansive growth of 
the germ simultaneously proceeds in a mesiolingual direction. This is suggested 
by the extensive removal of the central portion of newly formed septum between 
the two molars (c). The external surfaces of the ramus show osteogenic activity 
paralleling those of the interior. Marked bone accretion on the lingual aspect (A) 
brings about a posterior elongation of the lingual plate of the alveolar process 
More posteriorly a process of resorption extends over the 


of the first molar. 
Three massive lamellae are seen 


entire lingual surface such as is seen in Fig. 13. 
to encompass the posterior border; the last covers for a short distance a former 
area of resorption at the lingual side. The entire facial surface of the ramus 
gives evidence of slow lamellar apposition. 

Second Period.—The postmolar area is represented by two transverse sec- 
tions, the first of which goes through the bifureation of the forming roots of the 
second molar (Fig. 14). Its plane almost parallels the anterior border of the 
ramus where the superficial tendon of the temporal muscle is inserted into the 
external facial surface and the deep tendon into the internal lingual. The 
opening of the erypt is not due to eruption but represents the persisting con- 
nection of the dental anlage with the oral mucosa in the form of a large 
gubernaculum (G,). Fig. 15 shows the anterior crest of the ramus at a higher 
magnification. No true periosteum is present as the connective tissue fibers are 
in continuity with the Sharpey’s fibers of the bone. Through the process of 
osteoclasia these fibers become new tendons. The bony spine thus is removed 
without the muscular attachment being loosened. 

The section shown in Fig. 16 traverses the second molar germ in its distal 
portion. The anlage of the third molar (M,;) appears superiorly. It has reached 
the early bell stage of histodifferentiation. The entire inner surface of the 
erypt of the third molar displays uniformly resorption which is characteristic 
for the expansive growth of the germ. The thickness of the roof of its bony 
erypt is maintained through ossification of some of the deep tendons of the 
temporal muscle (7’). The superior surface adjacent to the gubernaculum 
shows the marks:of rapid resorption. These osteoclastic processes engender 
a backward displacement of the anterior border of the ramus and a 
simultaneous prolongation of the alveolar process. Resorption at the bueeal and 
superior surfaces (R) equally is instrumental in modeling the former ramus 
core into the external plate of the future alveolar process of the second molar. 
Only in the vicinity of the cervical portion of the growing germ of the second 
molar some apposition is taking place. The lingual and superior surface shows 
uniformly lamellar apposition. In the ervpt of the second molar coordinated 
processes of osteogenesis at the bueco-ocelusal portion (a) and resorption at the 
remaining surfaces points to a downward and lingual movement of the 
germ. In spite of the fact that amelogenesis is completed, root formation pro- 
gresses slowly. The mandibular nerve (N) is almost devoid of a bony covering; 


it exhibits great resistance to any displacement. 
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Third Period.—Two sagittal serial sections demonstrate the conditions at 
the start of the active eruption phase of the second permanent molar. The 
first section traverses the lingual portion of the ramus (Fig. 17). It contains the 
second molar germ which is cut through both lingual cusps. Amelogenesis has 
ceased. Root formation proceeds more rapidly at the mesial root since the dis- 
tance from the dentinoenamel junction (DE) to the mesial tip is longer than to 
the distal one. The bottom of the erypt adjacent to the mesial apex shows at a 
higher magnification (Fig. 18) a thin osteoid seam, while that below the distal 
apex evidences lacunae (Fig. 19). Resorption is also found at the distal and 
superior wall of the erypt. Mesioapically some lamellae are deposited. The 
sum of these processes brings about a decrease in the axial inclination of the 
germ. The external lingual surface of the ramus displays the features 
of rapid bone formation. Posteriorly it is of the lamellated type. 
Superiorly at the roof of the erypt (Fig. 17, A) there occurs rapid osteogenesis 
apparently of the trabecular type. This site of bone formation is interesting be- 
cause it seems to counteract eruption. It corresponds with the attachment of 
the pterygomandibular raphe and the insertion of the pharynx musculature. 
The socket of the roots of the first permanent molar, partly shown in Fig. 20, 
exhibits uniformly resorption concomitant with the slight buccolateral move- 
ment of this tooth. 

The next section in Fig. 21 traverses the ramus almost midsagittally and 
the bud near the longitudinal fissure. The mandibular canal (MC) is recovered 
for a short distance. The first permanent molar does not appear because it is 
situated more lingually. Fig. 22 serves to demonstrate the growth processes at 
the condylar head. The center of most active chondrogenesis, according to the 
width of the zone of the embryonic cells, is found in the posterior portion. 
Anteriorly, the perichondrium shows little chondrogenic activity and the endo- 
chondrally ossified spicules are much coarser in comparison to their pro- 
tracted shape posteriorly. Along the entire posterior border of the ramus 
a wide layer of newly formed bone almost of the trabecular type is conspicuous. 
This represents the site where the external pterygoid muscle is inserted 
superiorly, the internal pterygoid muscle and the masseter muscle inferiorly, 
the first extending from the inside, the latter from the facial side. Hence 





Plate III. 

Fig. 12.—A horizontal section through the right ramus approximately 2 mm. beyond 
the free alveolar surface shows in the socket of the erupting first molar (M:) apposition (a) 
at the distobuccal wall and resorption (b) at the mesiolingual plate. Numerous lamellae 
(A) at the external lingual surface disclose accretion of new alveolar bone. Expansive growth 
of the second molar oo (Mz) engenders resorption (c) of the intermolar septum. (Magnifi- 
cation, X15; #9591D.) 

Fig. 13.—The posterior border of the ramus exhibits massive circumferential lamellae. 
Osteogenesis also proceeds at the facial surface. (Magnification, x18; #9591D.) 


Second Period.— 

Fig. 14.—The transverse section of the retromolar area passes through the anterior 
portion of the ramus (Fig. 15) and the interradicular area of the second molar germ (Ms). 
G7, Gubernaculum. (Magnification, K6; #9708, Specimen 12.) 

Fig. 15.—Osteoclasia removes the anterior portion of the ramus while the tendons of the 
temporal muscle remain attached. (Magnification, x80. 

Fig. 16.—A transverse section of the retromolar area shows a third molar at the 
bell stage situated above the distal portion of the second molar germ (M:). There is some 
ossification of the deep tendons (7) of the temporal muscle, Ba BE apposition (A) at 
the lingual external surface, and modelling resorption at the ‘buccal external surface. Note 
endosteal bone formation (a) at the laterosuperior wall of the Ms crypt, the mandibular 
nerve (N) is devoid of a bony covering. (Magnification, x12; #9713, Specimen 15.) 
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Plate III. (For legend, see opposite page.) 
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ossification takes place along the inserted Sharpey’s fibers in an opposite direction 
to the muscular stresses (Fig. 23). Fig. 24 illustrates a small area of the lingual 
site of insertion of the pterygoid muscle. It can be observed that the tendinous 
fibers are being prolonged through osteoclastie activity of the perimysial tissue. 
This process results in the removal of bone at the inner surface of the ramus 





Plate IV. Third Period.— 

Fig. 17.—A sagittal section through the lingual portion of retromolar area shows the 
second molar germ (M:) at the stage of root formation. The distance from the dentino- 
enamel junction (DE) to the apex at the mesial side is greater than that at the distal. Note 
rapid bone formation (A) at the superior external surface and circumferential apposition at 
the inferior external surface. (Magnification, x12; #9728, Specimen 24.) (Figs. 18 to 20 
are portions of this section at a higher magnification.) 

Fig. 18.—The fundus of the mesial root evidences cessation of downward growth by the 
presence of a thin incremental lamella. (Magnification, x42.) 

Fig. 19.—The fundus of the distal root exhibits continuous resorption. (Magnification, 
x42.) 

‘ig. 20.—The lingual part of the socket of the distal root of the first permanent molar 
(M1) displays resorption. (Magnification, x10.) 
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without detaching the inserted tendinous fibers of the internal pterygoid 


musele. 
Fourth Period—tThe last phase of the eruption of the second permanent 


molar is demonstrated by consecutive horizontal sections through the retromolar 





Plate V. 
Fig. 21.—Over-all aspect of a sagittal section through the ramus taken more bucco- 
laterally than that of Fig. 17 shows the buccal cusps of the second molar bud. (Magnifica- 
tion, K15; #9728, Specimen 24.) (Figs. 22 to 24 are portions of this section at a higher 
magnification. ) 

Fig. 22.—The condylar head exhibits coarse, endochondrally formed trabeculae while 
membranous bone formation occurs at the posterior surface where a portion of the external 


pterygoid muscle is inserted. (Magnification, X9.) 

Fig. 23.—In a circumscribed area of the posterior border the mode of ossification along 
the inserted tendinous muscle fibers in the absence of a true periosteum is demonstrated. 
(Magnification, 120.) 

Fig. 24.—The area of insertion of the internal pterygoid muscle shows a lacunar margin 
of the bone in the presence of numerable osteoclasts. (Magnification, X80.) 
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Fig. 25 shows the extensive site of resorption at the base of the anterior 


area. 
border of the ramus. The level of the section of Fig. 26 parallels the gubernacula 
which connect the anlage of the third molar seen posteriorly and the germ of 
the second molar with the oral mucosa adjacent to the erupted first molar. 
The second molar appears with its distal eusps as two round openings. The 
processlike formation at the buceal outside is the base of the anterior ramal 


border which is receding through resorption at its transverse surface. On the 
lingual inside numerous convex lamellae have been laid down to form the lingual 
plate of the erupting second molar. Simultaneous resorption at the lingual 
surface and lamellar apposition at the outside bring about a lateral growth 
movement of the ramus (Fig. 27). Most active osteogenesis at the posterior 
border increases its length. 

Fig. 28 is taken from a section at a deeper level and gives an interesting 
insight into the relationship between the erupting and the functioning molars. 
According to the numerous incremental lines in the distal wall of the erypt 
(a) the bud has moved to a considerable extent anterolaterally. Only a very 
thin wall separates mesially the neighboring tooth. At a higher magnification 
(Fig. 29) a resorption line is seen along the follicular side of this septum. 
At the opposite side, which is the distal surface of the cribriform plate of the 
first molar, rapid osteogenesis is evidenced by the presence of an osteoid seam 
and a continuous layer of osteoblasts. The periodontal fibers appear compressed. 
Fig. 30 reveals the resorption process at the cribriform plate of the mesial side 
which is the other component of the mesial migration of the first permanent 
molar. 

Discussion 

An evaluation of the above observations leads to the conclusion that the 
basie processes involved in the topogenesis of the three mandibular permanent 
molars and the formation of their alveolar process are identical for each unit 
and that they consist of: (1) the growth of the mandible, (2) the development 
of the molar germ, and (3) the correlation of both processes in time and 
extent. 

1. The Growth of the Mandible—TIn assessing mandibular growth it is 
not sufficient to look only for the sites where new bone is formed but it is 
equally important to search for the sites where bone is removed. Furthermore, 





Plate VI. Fourth Period.— 
Fig. 25.—Extensive resorption proceeds at the anterior base of the condyloid process. 
(Magnification, x6; #9752, Specimen 37.) 
Fie. 26.—A serial section of the same specimen traverses at a deeper level the pulp 
chamber of the first permanent molar (M;), the two distal cusps of the erupting second molar 
(M+) and the mesial cervical loop, the anlage of the third molar (Ms). Note the connection of 
Ms: germ with the retromolar mucosa by a broad gubernaculum (G,). (Magnification, x6.) 
Fig. 27.—Numerous circumferential lamellae are present around the posterior romal 
border. There is evidence of resorption at the lingual surface and apposition at the facial 


surface. (Magnification, 12.) 
Fig. 28.—The horizontal section of the same specimen at the level of the pulp chamber 
of the erupting second molar (M:) demonstrates the forward and lingual accommodation of 
this tooth. a, Accremental layers at the distobuccal wall of the crypt; R, resorption at the 
external buccal surface. (Magnification, 12.) 
Fig. 29.—The alveolar septum between the first molar in occlusion and the erupting 
i 


second molar (Fig. 28) is seen. PM, Periodontal membrane; O, osteoid seam on the perio- 
dontal surface of the septum; R, resorption line on the follicular surface; HO, enamel organ 


of Ms. (Magnification, x100.) 
Fig. 30.—The mesial cribriform ete of the first molar displays resorption indicating 
) 


mesial displacement. (Magnification, x60. 
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it is necessary to differentiate between the growth sites responsible for the 
increase in size and the locations of internal bone formation which determine 
the structural arrangement of bone or the ratio between cortical and spongy 
bone. While sites of modeling resorption and internal bone transformation 
are inscrutable to the vital staining technique, they are easily recovered to- 
gether with the sites of apposition by using the histologic method. 

Ever since Hunter and Humphry, and later Brash, Hulen, and others, have 
performed their experiments the posterior border was thought to be the exclusive 
site where postnatally longitudinal growth is achieved. However, according to a 
previous histologic study,? during all the periods of dental development new 
bone accrues not only posteriorly but also to some extent anteriorly. Forward 
growth occurs along the entire anterior circumference of the mandible and not 
solely at the anterior alveolar crest as suggested by Brash. At the lateral 
aspect in the region of the canines and premolars, additive growth is taking 
place in a similar fashion but to a comparatively 'esser extent to widen the 
mandibular body. Considerable periosteal growth also occurs around the 
lower border. Histologic examination shows that the mandibular canal in the 
region of the second deciduous molar and premolar undergoes no vertical dis- 
location. It thus provides a more reliable point of reference for biometric 
purposes than does the lower border. 

Nevertheless, the major growth changes take place in the region of the 
ramus. If one appraises only the longitudinal development, the posterior 
border appears to be the site of greatest apposition of new bone. Considering 
however, that during the periods examined each condyle moved also 3.2 mm. 
laterally, which is approximately the amount of thickness of the ramus (except 
for the site of the molar buds), then it becomes apparent that almost the com- 
plete bulk of the ramus must be reconstructed. Horizontal and vertical sections 
through the ramus in fact reveal the presence of accremental lamellae on the 
facial surface and resorption on the lingual surface. Concomitantly, c¢ireum- 
ferential apposition is evidenced at the posterior border and a coordinated process 
of resorption at the base of the anterior border. Hence the mandibular ramus 
is subjected to a growth movement in both distal and lateral directions, produc- 
ing continuously an enlarged replica of its preceding model. According to 
measurements, this increase in size of the Rhesus mandible does not proceed 
strictly in a proportionate mode, but rather with prevalence of the longitudinal 
dimension. The processes also seem to be intermittent. In the specimens of the 
second period, for instance, little deposition of new bone was found at the poste- 
rior border while during the third period many new incremental lines were 
present. This rhythm explains the observation of Brash and Charles as to why 
accremental lamellae can be found along the anterior border of the ramus. 
It therefore does not exclude a backward movement of that anterior border. 

Some authors contend that mandibular growth proceeds in the direction 
of the resultant of muscular forees.? The present examination, however, re- 
veals in many locations bone formation in a direction opposite to muscular 
stresses. The posterior border of the ramus is such an instance. Furthermore, 
the site of the insertion of the internal pterygoid muscle shows preferably 
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resorption while on the masseter side apposition prevails. At these sites of 
muscle insertion a true periosteum is absent and the connective tissue of the 
perimysium and endomysium performs the bone-forming function. The 
tendinous fibers in the case of ossification are incorporated as Sharpey’s 
fibers; in case of bone resorption they are recovered to form the prolonged 
tendinous insertions. Hence it is to appreciate that muscular tissue has a 
bone-forming property and that oseoblastic dystrophy subsequent to experi- 
mental and accidental removal of muscle insertions primarily is due to the 
absence of bone-forming tissues rather than to lack of functional stimuli. 

The histologic study of the growth activity at the condylar head revealed 
a moderate rate of endochondral ossification throughout the periods studied, 
this in accordance with the metric finding of only 4.7 mm. increase in ramal 
height. The center of most active chondrogenesis uniformly was found at the 
posterior and somewhat lateral portion of the embryonie layer of the peri- 
predominant posterolateral direction of cartilage 
greater increase in mandibular length 
and dental height which is a specific 
It is known through clinical and experi- 


chondrium, effecting a 
growth. This, in return, leads to the 
and the minor development in ramal 
growth pattern of Rhesus macaque.* 
mental evidence as reviewed by Thoma and Sicher* that this chondrogenetic 
activity represents the coordinating factor which controls periosteal bone 
formation and resorption to inerease the size and simultaneously maintain the 
specific shape of the mandibular ramus during development. 

2. The Development of the Molar Germ.—Dental development includes 
growth, calcification and eruption. The initial anlage of each mandibular 
molar germ is found almost in the center of the ramus posteriorly and entirely 
above the more advaneed germ of its mesial neighbor. It is connected with 
the oral cavity by a eanal which contains the general dental lamina or guber- 
naculum. 

During the earliest stages of germinal growth, resorption prevails in every 
wall of the erypt providing the concentrically expanding bud the necessary 
room in the ramal bone. Soon, however, differential growth of the odontogenic 
tissues at discrete areas engenders excentric accommodating movements. In- 
creasing in size, the germ extends more posteriorly, while its mesial portion 
descends gradually beyond the cervical level of the neighbor. As the germ 
develops roots the pre-eruptive movements proper comprise a forward thrust 
of the entire germ and a marked lingual rotation of its distal portion. The 
location of endosteal accremental and resorption lines, respectively, indicates 
histologically the course of these pre-eruptive dislocations. With the present 
as well as previous observations*® * evidence is accumulated that the proliferat- 
ing activity of the odontogenic epithelium constitutes the “steering mecha- 
nism” of these pre-eruptive movements inducing the osteogenic transforma- 
tions in the erypt. 

The odontogenic activity also seems to exert an influence upon the posi- 
tion of neighboring teeth in function as osteoid layers are seen in the distal 
walls, and areas of resorption in the mesial walls of their sockets. These 











866 LOUIS J. BAUME AND HERMANN BECKS 


changes demonstrate histologically the marked mesial migration of the teeth in 
the posterior segment of the dental arch concomitant with the eruption of 
aecessional teeth such as recorded biometrically in previous studies.* © No con- 
clusions, however, are to be drawn from the present material regarding the 
“forces” of eruption proper. 

3. The Correlation of Mandibular and Dental Development.—The 
topogenesis of the molar germ starting near the center of the ramus makes 
it clear that only a correlation of the germinal growth changes with those of 
the entire mandible allows for a harmonious alignment of the erupting molars 
with the dental arch. 

Eruption is mostly thought of in terms of vertical movement. This, how- 
ever, is the last and the least of all the movements which finally bring a lower 
molar into occlusion. The most important accommodation consists of a 
lingual movement. It is accompanied by an osteal accretion to the center 
portion of the lingual surface of the ramus to form the lingual plate of the 
new alveolar process. Its buceal and superior portions first are modeled 
by a process of resorption at the anterior ramal border coordinated with 
a growth movement of the entire ramus in a lateral and posterior direction. 
Then, during clinical eruption, some vertical growth occurs at the buceal 
plate. Almost three-fourths of the vertical component of the eruption 
of mandibular molars, however, consists of a downward growth of the 
roots. Not before approximately half the roots are formed, the crown 
begins to rise at a faster rate than the apices are moving down, thereby in- 
stigating the clinical eruption. There is abundant trabecular bone formation 
lateral to the forming roots to fill in the space left by the larger crown. 
Around the apex, however, there is almost continuous resorption. This down- 
growing of the roots into the basal bone is specific for all the accessional 
teeth of Macaca. It is the consequence of a minute vertical growth of the 
econdylar process as mentioned previously. 

The alveolar process of the permanent molars, therefore, develops to a 
large extent at the expense of the former ramus. Histologic sections through 
molars prepared immediately after their full eruption, before Haversian blood 
vessels had erased the primary bone pattern, show that the alveolus, except for 
the fundus, is made up of newly formed trabecular bone. This again pro- 
vides evidence that the tooth and its supporting structures constitute a 
developmental entity.2. The eruption of a mandibular permanent molar into 
normal position and occlusion, therefore, is dependent upon: 

1. The normal progress of the growth of the mandibular ramus led by 
the directed chondrogenic activity at the condylar head. 

2. The proper timing of the activity of the odontogenie epithelium to ‘‘steer 
the pre-eruptive and eruptive movements of the germ and induce the necessary 
bone transformations in the erypt and socket. 

Disturbances of either of these processes result in malocclusion most 
frequently to involve the third molar. From the analysis of the normal 
processes the conclusion can be drawn that early arrest of condylar growth or 
delayed eruption causes impaction of mandibular third molars while a dis- 
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turbed correlation of the odontogenic activity with ramal growth engenders 
ectopie positioning. 
Summary 


The roentgenographic and histologic study of the mandibles in a series of 
Rhesus monkeys leads to the conclusion that the topogenesis of each mandib- 
ular permanent molar involves the following processes. 

1. The growth of the ramus. It is governed by the chondrogenesis and 
endochondral ossification at the condylar head. These processes in turn induce 
membranous bone formation chiefly at the posterior border and to a lesser extent 
at the facial surface of the ramus correlated with modeling resorption at the 
anterior and lingual surfaces. The ramus is growing in a posterolateral direc- 
tion, in some locations opposite to muscular stresses. 

2. The development of the germ. It is controlled by the differential 
growth of the odontogenic epithelium at distinct areas to engender pre- 
eruptive movements. These include first an axial downward rotation of the 
mesial portion followed by that of the distal portion; then the germ moves from 
the primary position parallel to the long axis of the ramus lingually into that of 
the dental areh. The final forward drift of the germ sets on a marked mesial 
migration of all posterior teeth of the dental arch. 

3. The correlation in time of both the ramal and the dental development. 
The buceal and superior portions of the alveolar process of each erupting 
molar develop at the expense of the former ramus by a process of modeling 
resorption while the lingual portion is apposited through periosteal bone 
formation at the time when the germ moves lingually. The alveolar bone proper 
always is formed endosteally during the active phase of eruption and thus con- 
stitutes a developmental entity with its supporting molar. 
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Oral Pathology 


ORAL MANIFESTATIONS OF RETICULOENDOTHELIOSIS 


LIEUTENANT COLONEL Horace A. BrRaysHAW,* DENVER, COLO., AND 
Bauint J. ORBAN, M.D., D.D.S.,** CoLorapo SPRINGS, CoLo. 


WO cases have been observed during the past year, which in microscopic 

study of a gingival biopsy had much in common, but were basically 
entirely different diseases. One of these was a case of a monocytic leukemia, 
and the other an eosinophilic granuloma. 


Leukemia 

Leukemia is a blood disease, wherein there is an abnormal increase in the 
number of white blood cells. The increase is in the total number of mature 
forms of white cells and in an overproduction into the blood stream of a 
number of immature forms. The monocytic leukemia is a leukemia in which 
the overproduction of white cells is characterized by a predominance of the 
monocytic type of white blood cells. Wentz, Anday, and Orban’ state, “De- 
pending on the cell type concerned, the conditions are known respectively as 
myelogenous, lymphatic and a rare monocytic leukemia with acute, subacute 
or chronie phases.’ According to Comroe, Collins, and Crane,’ ** Leukemias 
may be divided into three groups: the myelogenous and lymphatic forms 
(which may be acute or chronic) and the monocytic form (usually acute). 
More than 100 cases of monocytic leukemia have been reported since 1915. 
Most characteristic clinical features include an acute course, stomatitis, fever, 
hemorrhages, and an unusual tendency to swelling of the gums. Symptoms 
include a progressive pallor, weakness, lassitude, ulcerative stomatitis with 
local and general lymphadenopathy, a slight splenic enlargement, and a pro- 
gressive downhill course. A gradually progressing secondary anemia, a 
marked leucocytosis and a presence of many mature and immature monocytes 
in the blood stream, and a large number of monoblasts and promonocytes in 
the sternal marrow constitute major hematologic findings. Swelling of gums 
occurs in 80% of the eases, often associated with gangrenous stomatitis.” 
Richard H. Jaffe* states, “The recognition of the monocyte as a well-defined 
blood cell which reveals the independence from the other cellular constituents 
of the blood by its characteristic reactions to infections, raises the question as 
to the existence of a third type of leucemia, namely a monocytic leucemia. 
The difficulties in defining monocytic leucemia are many. First, the origin of 
the monocytes is still a matter of considerable discussion and the opinions, 

*Fitzsimons Army Hospital. 

**Colorado Dental Foundation. 











870 HORACE A. BRAYSHAW AND BALINT J. ORBAN 


therefore, differ as to which cells should be considered as their immature 
precursors. Second, the monocyte of the circulating blood may develop into 
another form of cell which has been called ‘blood histocyte.’ This blood 
histocyte has often been confused with the parental cell of the monocyte and 
has been compared with the myeloblast, promyelocyte and lymphoblast, 
respectively. Third, in certain infections (sepsis lenta, malaria, kala-azar, 
variola, ete.) many histocytes and atypical monocytoid cells may be found in 
the peripheral blood. Fourth, transient or persistent monocytic reactions 
occur in myelogenous leucemias. Thus, a case which starts out as a monocytic 
leucemia later develops into a myelosis. Fifth, the description of the histo- 
logical changes in monocytic leucemia have often been very indefinite, the 
authors speaking of infiltrations of the blood-forming organs composed of 
immature or undifferentiated, pale cells. Sixth, by identifying the parental 
cells of the monocytes with undifferentiated mesenchymal elements, the dis- 
tinction between monocytic leucemia and stem cell leucemia becomes obscured, 
since the hemocytoblast of Maximow or the hemohistioblast of Ferrata is not 
the direct ancestor of the monocyte. The monocyte may undergo a progress- 
ing nuclear lobulation and segmentation comparable to the shifting to the 
right of the neutrophilic leucocyte, and it may assume atypical, bizarre 
shapes, though the monocytic character is still maintained in the bluish-gray 
coloration of the cytoplasm and the fine azure granulation. These cells are 
usually oxidase positive. Naegeli, who traces the monocyte to the myeloblast, 
calls this type of cell ‘monocytoid myeloblast.’ Richter and Downey, too, 
accept the myeloblastic origin of the monocytes in monocytic leucemia.” 
Jaffe® reviews the literature and states: “The first case of monocytic leucemia 
was described by Reschad and Schilling in 1913. 

‘‘The disease occurred in a man thirty-three years of age, was characterized 

by purpura, ulcerative gingivitis and noma, fever and swelling of the spleen, 
terminated in death eight and a half weeks after the onset and showed the 
following blood findings: Erythrocytes 920,000; hemoglobin 20 per cent. 
White cells 56,000: 74 per cent of the white cells were mature monocytes and 
2.6 per cent were myelocytes. The bone marrow was myeloid with oxidase- 
positive cells. In the lymph nodes myeloid metaplasia was found, while the 
spleen and liver contained numerous mononuclear cells which did not give 
the oxidase reaction. There were signs of marked blood destruction in the 
form of numerous erythrophages in the spleen and much iron pigment in the 
liver.” 
Thoma‘ writes in his Oral Pathology, “Monocytic leucemia is rare, but 
generally associated with infections of the mouth. Leucocytes increased 
15,000 to 45,000 with increase in monocytes to about 70 to 90%. It also may 
be associated with hypertrophy and ulceration of the gingivae.” 

Cook,> in 1938, presented a case seen in a white girl, aged 18 years: 
“Although the teeth were in excellent condition, there were inflamed and 
ulcerated areas on the gingivae. The pharynx and soft palate were acutel) 
inflamed. The patient had a temperature of 102.3° F. The blood pictur 





ir 





ORAL MANIFESTATIONS OF RETICULOENDOTHELIOSIS 871 


established the diagnosis of acute monocytic leucemia, a marked anemia, a 
low platelet count of 22,300 and a white blood cell count of 31,000, of which 
95 per cent were indeterminate mononuclear cells which looked like the blast 
form. Bleeding and clotting time were normal. Marrow puncture of the 
sternum showed that the preponderant cell was the large immature mononu- 
clear cell having the characteristies of the premonocytes. This cell constituted 
85 per cent of the cells observed. In this case symptoms appeared in the 
mouth as one of the first signs of acute monocytic leucemia, and the patient’s 
chief complaint while in the hospital was the swollen and ulcerated gingivae 
and the marked fetor oris increasing with the progress of the disease. 

“Judging from the reports on hand, monocytic leucemia usually takes 
an acute or subacute course, lasting from one week to six months. The out- 
come is always fatal. It is more common in males than in females and prefers 
the middle age. The onset is gradual or rather sudden, marked by fatigue, 
fever, ulcerative lesions of the mouth, purpura and swelling of the spleen. 
Forkner states that in acute monocytic leucemia the necrotizing lesions of the 
mouth are more marked than in the other forms of acute leucemia. 

“Anemia is always present. It may be slight in the beginning, increasing 
rapidly with the progression of the disease. Where the blood platelet counts 
are given, the figures are below normal, the bleeding time is prolonged and 
the blood clot does not retract. 

“The total number of the white cells is increased, usually ranging between 
15,000 and 50,000. In less than one-third of the cases was the white count 
above 100,000.” 

Hal Downey® makes the following statements: 


“Doctor Jaffe has pointed out the difficulties involved in the exact classifi- 
cation of some of the cases that have been or might be included in the mono- 
eytic leukemia group. First, there is a confusion of nomenclature from the 
use of these terms in a different sense by different authors, due in part to their 
ideas regarding the origin of monocytes. Thus, if the current classification 
should stand, we would have to recognize two types of monocytic leucemia; 
one in which the monocytes are derived from the reticulo-endothelial system 
(Schilling type), and the other with monocytes that are developmental prod- 
ucts of myeloblasts, making this type a variety of myelogenous leucemia 
(Naegeli type). The end products which are the mature monocytes might 
have identical morphology, but the intermediate and younger cells would be 
different. But if, as in the other type of leucemia, the classification is 
determined by the predominating cell and its immature forms, then both of 
these conditions could be designated monocytic leucemia, although the pro- 
genitors and parent tissues are different in each case. Most of the cases 
uublished as monocytic leucemia are probably cases of the Naegeli type, i.e., 
nyelogenous leucemias with many monocytoid cells that are generally atypical 
eucoblasts of Pappenheim. Sometimes the cells seem to be genuine mono- 
‘ytes identical with those of normal blood. But in these cases the monoblasts 
re cells that represent transitions between myeloblasts and monocytes, and 
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not between reticulo-endothelial cells and monocytes as in the monocytic 

leucemia of the Schilling type. The prognosis seems to be very poor in all 

eases in which reticulo-endothelial cells and their products of differentiation 

are in the blood, regardless of whether or not the case is leucemia. It is, 

therefore, important to be able to recognize the morphological characteristics 

of these cells.’’ 
Case Report 

The patient, M., was a 27-year-old white man. 

Medical History.—At the age of 10 he had an appendectomy; at the age of 15 he 
had a tonsillectomy and adenoidectomy; aged 19, migrating polyarthritis; in 1945, acute 
gonorrhea. In November, 1949, he was hospitalized for the drainage of an abscess of the 
right groin. He noted anorexia, vomiting after meals. In December, he developed a 
stiffness and aching in the neck which was treated by salicylates. He lost 28 pounds in 
five months. Weakness, lassitude, and anorexia were characteristic of this period. 





A. B. 


Fig. 1.—A, Monocytic leukemia. Labial view of anterior teeth and gingiva. B, Mirror view 
of palatal gingiva in upper right cuspid area. 


Hospitalization.—He was admitted to the station hospital at Selfridge Air Force Base 
March 22, 1950, and to Fitzsimons Army Hospital April 14, 1950. He noticed persistent 
bruised areas of the arms and legs. He ran a fever of 101° F. daily. Sternal marrow 
specimens interpreted by Dr. Carl Moore, of St. Louis, Mo., reported the case as a 
subacute monocytic leukemia. At that time, which was in March, the patient received 
850 cubic centimeters of whole blood. His physical examination at that time was as 
follows: The gums were spongy and liver colored. His eyes were slightly icteric; his 
throat showed reddish streaks, skin showed several small bruises. His admission labora- 
tory report was: Hemoglobin, 12.4 Gm. 79 per cent; red blood cells were 3.96 million; 
white blood cells, 11,015; neutrophils, 18; lymphocytes, 43; monocytes, 39 per cent. A bone 
marrow study on April 21 reported 4 per cent stab cells; 1 per cent monocytes; his icteric 
index was 8. The monocyte count remained high throughout the period of hospitalization. On 
August 7 his hemoglobin was 4.8 Gm.; the red blood cells, 1.5 million; his white blood cells, 
19,200. At this time the patient had just returned from a sick leave and had not had a blood 
transfusion for a period of about three weeks. His white blood count ranged from 5,050 to 
19,200 and it was lower during the aminopterin? therapy; count was higher during the 
anemias. His transfusions were given in five-, twelve-, and fourteen-day intervals. By the 
end of September he had had a total of 17 transfusions of 500 ¢.c. of whole blood. At 
no time was the patient able to go one month without a transfusion. There was some splenic 
enlargement and a barely palpable liver enlargement. The patient was sent to the dental 
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clinic for treatment of the severe gingivitis in May, 1950. He complained of a burning 


sensation in his gingiva and it bled easily. Treatment consisted of a very careful calculus 


removal and normal saline irrigation. Gingival bleeding and pain subsided. He did not 





Fig. 2.—Monocytic leukemia. A and B, Photomicrograph of gingival biopsy. 

reappear for dental care until September, 1950. At this time he was suffering a severe 
gingivitis, a burning sensation of the gums, with pain which would awaken him at night. The 
gums bled very easily and the patient could not get rest without sedation. Oral examination 
revealed that his gingiva was enlarged, the papillae presenting marginal areas of dark blue, 
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subepithelial extravasations which bled easily upon contact (Fig. 1, A and B). The teeth 
were covered with a thick brownish mucinous film, apparently an exudate from the deepened 
gingival sulci. The attached gingiva was a grayish magenta, interspersed with varied sub- 
epithelial brown patches. Under infiltration anesthesia, a gingival biopsy was taken from 
This reduced the pain in the gingiva so that the patient no longer needed sedation. 
with Oxycel and covered with a surgical dressing. The area observed twenty-four hours later 
was quite swollen although the biopsy removal was a very superficial and relatively 
atraumatic procedure. The patient suffered great pain and the area healed slowly. There 
was no excessive bleeding. He was given penicillin troches to be used for a period of 
twenty-four hours, after which time he stated that his mouth felt much better. Continued 
treatment consisted of thorough warm water irrigation with the unit syringe, followed by 
mouthwash consisting of chloral salol and hydrogen peroxide diluted with warm water. 
This reduced the pain in the gingiva so that the patient no longer needed sedation. 
Toothbrushing was contraindicated. The biopsy revealed the entire gingival specimen in- 
filtrated by large cells of irregular outline with large pale vesicular nuclei, often oval, 
sometimes folded, bizarre shapes. This morphologic appearance is characteristic of 
histiocytes or reticuloendothelial cells (Fig. 2, 4). Mitotic figures are frequent (Fig. 2, B). 
The infiltration of the gingiva by these cells is extremely dense—it almost appears as a tumor- 
like mass. 

Upon his return to the hospital after three weeks’ leave the patient’s hemoglobin was 
4.8 Gm.; red blood cells, 1,480,000; white blood cells, 19,200. He was transfused 
four successive days, 500 ¢.c. per day, and after 1,000 ¢.c. felt much improved. Transfusions 
were continued until the red blood count reached 4 million. The patient expressed a desire 
to be discharged from the service and hospital in order to spend time at home and be trans- 
fused as an outpatient. He was discharged as treated, improved, having attained the 
maximum hospitalization benefit. A report was received that he died ninety days after dis- 
charge from the hospital. 

Discussion.—Knowing of the controversy which exists regarding the origin of the 
monocytes, one would have to consider if these “histiocytes” in the tissue are actually 
histiocytes or monocytes. The morphologic aspect of the cells gives here very little 
information, because they could appear very much alike. However, the fact that mitotic 
activity is present in these cells would rather speak in favor of their being histiocytes. 
Mature monocytes can hardly be expected to undergo mitosis. The younger forms of 
monocytic cells, the monoblasts, cannot be expected to be present in the tissues in such 
numbers. This consideration prompts us to consider these cells as histiocytes, or reticulo- 
endothelial cells; and the monocytic leukemia case here presented being thus of the 
Schilling type. 

Oral Eosinophilic Granuloma 


Eosinophilic granuloma is considered to be primarily a benign but 
destructive disease of the bone, but it has been found to occur in the lungs® 
and the periodontium.’ The teeth and supporting periodontal structures 
being constantly subjected to stresses of potentially traumatic proportions, 
and in the presence of pathogenic organisms, may well be the first site of the 
symptomatic lesion. Its correct, early diagnosis and treatment prescription 
is of utmost importance to avoid progressive destruction of alveolar bone and 
consequent loss of normal teeth. Experience has proved that roentgen 
radiation can cure eosinophilic granuloma. Sleeper’® states, “Etiology of 
eosinophilic granuloma is unknown. It has been considered to be the result 
of trauma or infection. Eosinophilia has been noted only occasionally. All 
cases but one reported by Conrad (1948) had other lesions than those of the 
jaws. Oral manifestations have been reported in twelve cases in the dental 
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literature up to July 1949. Laboratory studies are usually essentially normal. 
. . . The eosinophilic granuloma was first described in 1940, almost simultane- 
ously by Otani and Ehrlich and Lichtenstein and Jaffe. The latter authors 
describe this disease in a second article as a ‘Condition affecting one, several, 
or many bones, but apparently limited to the skeleton, and representing the 
mildest clinical expression of the peculiar inflammatory histiocytosis, Letterer- 
Siwe disease and Schiiller-Christian disease. ... In the cases which we 
reported, we found the lesion to be characterized histologically by conspicu- 
ous sheet-like collections of histiocytes (including some revealing phagocytic 
activity), interspersed among which there were more or less prominent accu- 
mulations of eosinophilic cells and especially eosinophilic leukocytes. In 
addition, however, we usually saw fields of hemorrhage and necrosis and, par- 
ticularly in relation to these fields, larger or smaller numbers of multinuclear 
giant cells, some of which likewise showed phagocytic activity.’ 

‘‘The authors add that ‘In eosinophilic granuloma of bone, the lesions seem 
to develop only in the skeleton,’ and they believe that this disease is ‘a peculiar 
inflammatory reaction to some, as yet unknown, infectious agent.’ ” 

In the dental literature, a number of cases have been reported. The most 
complete clinical, as well as histopathologic description, was given by Kurt 
H. Thoma," * giving also details about the roentgenologic therapy. Others 
who observed such eases are: Bailey, J. W., and Freis, E. D.,’° Salman, L, 
and Darlington, D. G.,* Cox, M. E., Kruger, G. O., Prickman, L. E., and 
Pugh, D. G., *® Grupe, H. E., and Orban, B.,° and Kaufman, M."* These authors 
give an excellent review of literature and discuss the possibilities of connec- 
tions between the benign eosinophilic granuloma with some forms of xantho- 
matosis. Reference is also made to the book on Bone and Bones by Weinmann, 
J. P., and Sicher, H.,’* who diseuss this disease under the heading of “ Inflamma- 
tory Reaction of the Reticular Elements.” 


Case Report 

G., born April 10, 1931, was 19 years of age. He presented a negative history of 
familial disease. 

Childhood Illnesses.—At the age of 7 years the patient had a generalized swelling 
and stated that his urine was a peculiar color. The diagnosis is unknown and the patient 
recovered from this illness within two or three weeks. In 1945 he had “yellow jaundice,” 
this disease lasting from three to four weeks, with complete recovery at the end of that 


time. 

History of Present Illness.—About Nov. 1, 1949, the patient noticed soreness of the 
gingiva of the right lower jaw. This was gradually progressive and toward the end of 
November he noticed gingival recession in this area. During the latter part of 1949 
he also noticed that the soreness was extending further along the gingiva, and that the 
mucosa of the mouth was becoming tender. About Dec. 1, 1949, he noticed general malaise 
and easy fatigability. The symptoms have been present since that time and have been 
slightly and very slowly progressive. He also reported frequent, intermittent, dull, mild 
aching in both shoulders and occasionally in the upper chest bilaterally. About this time, 
he developed a slight, dry, hacking cough of the nonproductive type. He sought no 
medical aid. He saw the dentist about Feb. 1, 1950. The gingiva was becoming more pain- 
ful and there was increasing recession involving the gingiva on the lingual as well as the buccal 








876 HORACE A. BRAYSHAW AND BALINT J. ORBAN 


surfaces. Lower right first and second molars were extracted because they were loose. Roent- 
genogram of the mandible at that time showed destruction of the alveolar half of the 
mandible. Painful gingiva persisted and the tooth sockets were slow to heal. He had lost 
20 pounds in seven months. He was sent for medical consultation. Due to his progressive 
oral lesions he was seen by the Dental Service and admitted to the hospital March 16, 1950. 

Oral findings were: The upper and lower right gingiva was boggy; floor of the 
mouth was tender laterally. The right side of the mandible was tender. Sockets of ex- 
tracted lower molars were covered by yellow exudate. Right cervical nodes were palpable. 
He ran a daily temperature of 99 to 99.6° F. until March 30, when it became normal. 
Chest x-ray of March 17 reported stringy, irregular strands through cystic areas. 
Similar cystic areas were seen above the left third rib. Diagnosis was cystic disease of 
lungs (vanishing lung). Repeated roentgenograms showed persistence of the irregular 
stringy, finely nodular infiltration in both lungs, and the cystic changes in both upper 
lobes above the third ribs anteriorly. Roentgenogram of the jaw reveals that the lower right 
second premolar, first and second molars were absent, with erupting lower third molar. In the 
area of the missing teeth the upper border of the mandible was eroded and reduced to 
two-thirds of normal width, with the bone outline hazy and irregular. Upon admission, 
no definite diagnosis was made and the patient was placed on penicillin in large amounts 
daily and continued to receive this penicillin dosage, around one million units daily during 
his hospital stay. Radiograms showed irregular area of increased density in both fields and 
cystlike areas of rarefaction in both lungs, particularly in the apices. Radiograms of the 
mandible showed cystlike areas of erosion in the right lower side of the mandible. 

A radiographic survey was done and there were noted the areas of rarefaction and 
expansion in the anterior portion of the first left rib, and the diaphysis of the left and 
right humeri. The remainder of the long bones showed no lesions. One blood culture was 
sterile and smears of the oral mucosa showed gram-negative borelli and fusiform bacilli 
resembling Vincent’s infection; also gram-positive cocci and gram-negative rods. Acid- 
fast stain of this material was negative and on culture no significant organisms were 
recovered. A dark-field examination of this material was done and no significant findings 
obtained. One white blood count was reported as follows: Hemoglobin, 14.6, differential, 
63 per cent, neutrophils, 23 per cent lymphocytes, 4 per cent monocytes, and 10 per cent 
eosinophiles. On March 23, 1950, there was a cold swelling appearing just below the medial 
portion of the left clavicle. This swelling was aspirated but was nonproductive. Subse- 
quently, within a few days, the cold swelling disappeared without drainage. During his 
hospital stay the patient ran a constant, slight fluctuant, low-grade fever of approximately 
99° to 101° F. 


Present Condition.— 

Physical examination: Weight, 122 pounds; temperature, 99.6° F.; blood pressure, 
132/78. He was well developed, poorly nourished, and seemed chronically ill. There was 
no adenopathy. Skin was dry, inelastic with no lesions. There were many white, non- 
elevated, rather tender coalescent areas over the gingival and buccal mucosa. There was 
necrosis at, and adjacent to, extraction sites of the lower molars with yellow materia alba 
in the socket. His breath was foul. 

General appearance and mental status: Patient was in no acute distress but was quite 
despondent and was very discouraged about his disease. 

Throat: Slightly injected field. 

Chest: Symmetrical of contour and expansion. No masses or tenderness. 

Lungs: Percussion note is resonant throughout. 

Laboratory report: Nonprotein nitrogen, 26; total protein, 6.1; albumin, 4.1; globulin, 


2.0; serum calcium, 10.6; serum phosphorus, 6.0; serum phosphatase, 3.0. 


99 


Blood picture: White blood count, 12,000; neutrophils, 73 per cent; lymphocytes, 2 
per cent; monocytes, 4 per cent; eosinophiles, 1 per cent; hemoglobin, 96 per cent. 








~I 


ORAL MANIFESTATIONS OF RETICULOENDOTHELIOSIS 87 


Sedimentation rate: Wintrobe 2. 
Culture for fungi: Negative. 
Blood culture for predominating organism: No growth after twenty days. 


In the hospital he ran almost daily a temperature of 99 to 99.8° F. He had a slight 
weight gain. Tuberculin, histoplasmin, blastomycin, and coccidioidin skin tests were 
negative. Electrocardiogram was normal. Cultures of the gingival lesions were negative for 
fungi. Bone marrow was negative for histoplasmosis. Sputum was negative for fungi 
and acid-fast bacilli. Numerous spirilli and fusiform bacilli were present in the gingival 


lesions. 


Cardiolipin: Negative. 





Fig. 3.—Eosinophilic granuloma. Chest radiograph showing linear fibrosis. 


Radiographic report: The mandible showed destruction of the alveolar ridges, most 
marked on the right where the teeth had been extracted. The destruction extended to the 
former periapical region. There was a generalized linear fibrosis having a reticular 
pattern throughout each lung field (Fig. 3). There apparently was a cystic lesion of the 
left first rib. This widespread lesion could well represent one of the fungus diseases and 
actinomycosis was a probable diagnosis. The long bones were negative except for the 
proximal portion of both humeri (Fig. 4). The proximal portion of both humeri showed 
large cystic lesions. There was a similar large cystic lesion in the inferior portion of the 
left glenoid. These resemble actinomycotic areas of bone destruction. They are smoothly 
outlined with a small amount of osteosclerosis of the margins. The lateral margin of the 
left scapula also shows cystlike involvement. 

Skull: Normal contour and density. 

Mouth: There was a marked degree of recession of the gingiva. There was a 
marked soreness in the right sublingual molar area. The tongue was coated and protruded 
in midline without tremor. At the area of lower molar extraction were deep granulating 
wounds circumscribed by erythema with gray-yellow membrane on the surface. The 
entire alveolar bone was resorbed, the basal bone remaining (Fig. 5). On the lingual 
surface of the right alveolar ridge an ulcerating, granulating wound extended to the 
sublingual mucosa. Wounds were painful; the teeth were denuded and loose (Fig. 6, A 
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and B). A deep ulcerating wound was seen on the palate of the upper left first molar (Fig. 
7). In the right upper molar region a deep pocket was found between the two molars, with 
granulating wound on the gingiva, on the buccal as well as on the palatal sides. In the 
right upper molar area was found a complete resorption of the interdental septum between 
the two molars and denudation of buccal roots of the first molar (Fig. 8). Between the 
left lower molars complete resorption of the alveolar crest occurred, including the lingual 
and buccal bone plates (Fig. 9). The rest of the jaws had shown no resorptive areas at 
that time. Biopsy specimen was taken from an area between the two lower right pre- 
molars on the lingual side and one from the interdental space of the right upper molars. 





Eosinophilic granuloma. Radiograph of humerus and scapula showing cystlike 


Fig. 4. 
radiolucency. 











Eosinophilic granuloma. Right lateral mandibular radiograph showing resorption of 
alveolar process of the first and second molar areas. 


Fig. 5. 

The biopsy specimen revealed accumulation of histiocytes and eosinophilic leuko- 
cytes (Fig. 10). The histiocytes are characterized by their pale nuclei of oval, folded, 
sometimes kidney shaped and large, often foamy cytoplasm. In certain regions the foami- 
ness of cytoplasm was most characteristic, appearing as xanthoma-like cells. The 
eosinophilic leukocytes were scattered between the histiocytes but aggregated in some 


areas in large numbers. 
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On the basis of the clinical picture, the severe bone destruction, the granulative 
ulcerations, the lesions in other bones, and biopsy findings, the diagnosis of eosinophilic 
granuloma was made. Following removal of involved premolars and molars, and x-ray 
therapy, the lesions healed. 





A. B. 


Fig. 6.—A, Eosinophilic granuloma. Clinical photograph of lingual aspect of the right lower 
premolar area. B, Radiograph of the right lower premolar area. 


Fig. 8. 





Fig. 7. Fig. 9. 
Eosinophilic granuloma. Clinical photograph of deep ulcerating wound on palate 





Fig. 
at the upper left first molar. 

Fig. 8.—Eosinophilic granuloma. Radiograph of upper right molar area showing re- 
sorption of interdental septum. 


Fig. 9.—Radiograph of the left lower molars showing alveolar resorption. 


Therapy.—Initial course began July, 1950. Over a period of two weeks, 1,200 
roentgen units were given to the chest, shoulders, and both sides of the mandible. 
Four months later the patient presented identical oral lesions appearing in the upper 
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right first premolar, upper left second molar, and lower left cuspid areas. <A second 
course of x-ray therapy resulted in oral healing. The successful roentgen therapy con- 
firmed the above diagnosis. The patient was then asymptomatic, but to be kept under 
observation for six months with clinical daily check made on oral hygiene. 


Discussion.—Due to its progressive nature, and multiple appearance of the lesions, 
the possibility of Hand-Schiiller-Christian’s disease was considered. According to the 
literature, this disease often appears with a triad of symptoms—exophthalmos, diabetes 
insipidus, and adiposogenital dystrophy. These were not present in this case. Only the 
relative malignant character of the disturbance warrants the consideration of this diagno- 
sis. Basically, eosinophilic granuloma and Hand-Schiiller-Christian’s disease are of the 
same character—only the latter is more severe. The presence of xanthoma cells also 
might indicate a more severe disease; however, such cells have been found in typical 
cases of eosinophilic granuloma. With continued roentgen therapy this patient improved 
and all mouth lesions disappeared. The lesions in the head of the humerus, clavicle, and 


ribs were smaller. 


Fig. 10.—Eosinophilic granuloma. Photomicrograph of gingival biopsy showing accumulation 
of histiocytes and eosinophilic leukocytes. 





Summary 


Two cases of oral manifestations of reticuloendotheliosis were described : 
one a monocytic leukemia, the other an eosinophilic granuloma. The mono- 
cytic leukemia was manifested by increase of the monocytic elements in the 
blood and infiltration of the gingiva by histiocytic cells. The diagnosis of 
monocytic leukemia of the Schilling type was made. 

The eosinophilic granuloma was diagnosed from a gingival biopsy. The 
case was not diagnosed for several months, in spite of bone lesions in other 
parts of the skeleton and a severe lung lesion. Roentgen therapy led to com- 
plete recovery. 
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A CASE REPORT OF RAMPANT DENTAL CARIES AT ELEVEN 
MONTHS OF AGE 


THEODORE SUHER, D.M.D., M.S., BHim Sen Savara, B.D.S., L.D.S., R.C.S. 
(Ena.), M.S., AND JoHN P. Dickson, D.M.D., PortLANb, ORE. 


Introduction 

AMPANT dental caries is rare during infaney; a review of the literature 

revealed that no such cases have been reported. Rapid decay of teeth at 
such an early age should be detected early so that measures to prevent or control 
caries may be instituted during the incipient stage. The pediatrician would be 
the first person to recognize this condition; therefore, close attention of the 
pediatrician to the examination of the oral cavity, and early referral to the 
pedodontist are essential. 

A ease report is presented that illustrates the severity of dental caries, 
which, though detected at an early age, had progressed so rapidly and so far 
that irreparable damage had occurred before the infant was referred to a 


pedodontist. 
Case Report 


A white male infant, 11 months of age, was referred to our clinic by a pediatrician 
for consultation regarding his oral condition. The oral examination revealed widespread 
rampant caries affecting, to varying degrees, all of the primary teeth present. 

The baby was of an uneventful fifth pregnancy, full-term, midforceps delivery, and 
weighed eight pounds, three ounces at birth. Serologic tests for syphilis were negative at 
birth and subsequently. During infancy, he was cared for at the outpatient baby clinic 
of the Multnomah County Hospital. His illnesses for the first eleven months consisted of 
a staphylococcal conjunctivitis, frequent colds, diarrhea, feeding problems (especially refusal 
of solids), glossitis, otitis media, a questionable inguinal hernia, and a small scalp lacera- 
tion. At 5 months of age, the child was hospitalized for two weeks for pertussis. The hos- 
pital records contained no reference to the number of teeth present or to dental caries. 
Motor development was slightly accelerated as evidenced by walking at 9 months of age. 

Dental maturation was advanced as evidenced by eruption of his first teeth at 2 months, 
the appearance of 16 teeth at 12 months, and completion of all primary teeth by 18 months 
At 10 months of age, the mother noticed a band of ‘‘ white scum’’ on the gingival 


of age. 
’? on the teeth around 


margin of the anterior teeth and, on wiping it off, observed ‘‘ pits 
the cervical border. 

The dental condition of four older siblings was within normal limits and they were 
in good health. Their schedule of eruption and their dental caries experience was well 
within the average range for their chronologic ages. 

A physical examination at 11 months showed the infant’s weight to be eighteen pounds, 
eight ounces; he was twenty-five inches in length, and in good physical condition. Palpa- 
tion of the regional lymph nodes showed that the submaxillary nodes on both sides were 
hard and slightly enlarged. 

The oral examination disclosed all the incisors to be severely decayed with widespread 
decalcified areas and only small islands of intact enamel (Fig. 1). Small areas of de- 
calcified enamel were seen near the gingival border of the labial surface of the four molars. 

From the Department of Pedodontics, University of Oregon Dental School, and the 
Division of Dental and Oral Medicine, University of Oregon Medical School. 
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The gingivae around the upper and lower incisors were slightly inflamed and fistulas were 
observed at the apices of the upper central incisors. The remaining oral mucosa and tongue 
were normal in appearance. Salivary flow appeared diminished in quantity but it was not 
measured, 

At the time of this first examination, the two upper central incisors were removed 
under a general anesthetic. 

Analysis of a week’s food diary showed that his average daily intake was 700 calories 
as compared to a recommended level of 1,200 calories.1 Based on an intake of 700 calories, 
the analysis showed that the proportions of carbohydrate, protein, and fat were relatively 
well balanced (89.0 Gm., 30.2 Gm., and 23.9 Gm., respectively). The amounts of minerals 
and vitamins were found to be in accord with the caloric intake. 

In an attempt to reduce the rapid progress of the dental caries, the infant was placed 
on a diet at the recommended level of 1,200 calories which would be low in refined carbo- 


hydrates but high in the proportions of protein and fat. 





Fig. 1.—Schematic drawing of carious lesions of teeth at 11 months of age. Note the fistulas 
above the upper primary central incisors. 


Because of illness in the family, the child was not seen again until he was 15 months of 
age. At that time, under sodium pentobarbital sedation, three silver amalgam restorations 
were placed on the occlusal surfaces of the first primary molars. The decalcified portions of 
the cuspids were removed, and these surfaces polished. The six anterior teeth were found 
to be beyond operative repair and were extracted. An attempt was also made to give topical 
applications of sodium fluoride, but this was unsuccessful because of the difficulty of ad- 
ministration for such a young child. Recovery and healing were uneventful. 

At 19 months of age, the child was seen at the clinic when examination revealed that 
he was in good physical condition. The fillings were intact, and the diet plan prescribed 
was checked and was found to have been carried out inadequately in the interval because the 
cooperation of the parents was not good. 

By 22 months of age, slight carious involvement of the lower first primary molars had 
developed. No decay was observed in the fissures of the second molars which had now 
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erupted. The child was hospitalized and, under a general anesthetic, two silver amalgam 
fillings were placed. Intraoral photographs and impressions of the teeth were taken for 
completing the records (Fig. 2). Recovery was uneventful. No prosthetic appliance was 
constructed for the child at this time, although the loss of the primary incisors at an early age 
may present esthetic and possibly phonetic problems. However, the primary cuspids do not 
tend to drift mesially or interfere with the eruption of the permanent incisors.2 Growth 
of the jaws and face is similarly not affected by the premature loss of these anterior teeth 
at such an early age.’ 

At this time another food diary was obtained for evaluation. The analysis showed 
that his intake was 1,268 calories, which is slightly above the recommended level. The 
carbohydrate fraction (62.5 Gm.) was being maintained at about half the recommended 
allowance, the protein fraction (48.5 Gm.) at a level 20 per cent above the optimal allow- 
ance, and the fat fraction (48 Gm.) at the recommended level.1 

The child was last seen at the age of 29 months and appeared in good physical con- 
dition. Oral tissues and saliva appeared normal. There was a slight etching seen on the 
occlusal surface of a lower molar; all the other teeth and fillings were intact. 





Fig. 2.—Study casts at the age of 19 months, showing loss of primary incisor teeth. 
Fase accelerated eruption of the teeth is evidenced by the occlusion of the second primary 
molars. 


Discussion and Summary 


The severity of dental caries in this infant at such an early age emphasizes : 
(1) the importance of a more detailed examination of the oral tissues than so 
far realized by the pediatrician and general practitioner; (2) the importance of 
close supervision of the diet for the prevention of dental caries; (3) the neces- 
sity for hospitalization of very young patients for operative dentistry. 

Although rampant caries may be uncommon in infancy, it is not uncommon 
for dental caries to begin in the late infancy or early childhood periods. Thus, 
it behooves the physician to make a detailed examination of the teeth of all the 
children that he sees in daily practice. It is obvious that the prevention and 
control of rampant dental caries in childhood require the close cooperation 
between the pediatrician and the pedodontist. 

It has been shown that dietary control, through the restriction of refined 
carbohydrates, is the only successful method of preventing rampant dental 
earies. As an example, on a series of 655 cases of rampant caries, Becks* demon- 
strated the marked reduction of this decay by the elimination of carbohydrates 
in 88.4 per cent of the patients. This case report illustrates the nearly complete 
success of the prevention of rampant caries in the infant by dietary correction 
which included a marked reduction of his refined carbohydrate. Had there 
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been complete cooperation by the parents with regard to the dietary counsel 
given, it is very probable that several of the carious lesions which developed 
later would have been avoided. 

The routine methods for caries control begin with the determination of 
the caries activity of the individual. Caries activity is determined by counting 
the number of lactobacilli/ml. of the saliva.’ If two consecutive high counts 
(10,000 or more lactobacilli/ml. of saliva) of lactobacilli are reported, the patient 
is placed on a low carbohydrate diet. This diet will rapidly reduce the numbers 
of bacteria toward an ideal of no lactobacilli in the saliva. After this low count 
has been maintained for one to two months, the carbohydrate fraction can be 
raised gradually without the return of high numbers of lactobacilli. 

During this phase of control, it is imperative that the carious areas are 
removed and restored with properly contoured permanent restorations. Decayed 
and infected teeth which cannot be restorted or treated by root canal therapy 
are extracted and space maintainers are placed where indicated. 

Additional preventive therapy should be instituted for these children who 
show a high susceptibility to dental caries. The topical application of 2 per 
cent sodium fluoride has been reported to be successful for reducing the incidence 
of dental earies® and, therefore, this therapy is given on all newly erupted teeth 
to prevent new carious lesions. 

This case also illustrates the management of dental operative and surgical 
procedures for the very young or noncooperative child by hospitalization and 
under general anesthesia. The use of general anesthesia is necessary for 
obtaining complete relaxation and cooperation from the unmanageable patient 
so that the operative and oral surgieal procedures may be carried out under 
optimal conditions. 


The authors wish to thank Mrs. Lorna M. Klier, of the Department of Nutrition of the 
University of Oregon Dental School, for the detailed dietary analyses and counsel. 
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DISCOLORED HYPOPLASTIC TEETH 


Report of a Case 


Max E. Soirer, D.D.S.,t Hartrorp, Conn. 


igre snag of the normal tooth structure have been described under 
a variety of headings. Among those listed are: Hereditary Brown 
Opalescent Teeth, Hereditary Opalescent Dentine, Brown Discoloration of 
Teeth, Anodontia, and Agenesia of the Enamel. They all appear to have one 
striking characteristic, namely, the deviation from the normal formation of 
the tooth structures. Many reasons have been assigned to these malforma- 
tions, but in the main one characteristic underlies them all: once the mal- 
formation occurs it generally is transmitted to succeeding generations. 
Several authors emphasize this in their writings and published material.’"* 

Keeler? analyzed fifty-two family pedigrees of dental anomalies and 
stated that these defects have been classified into seventeen categories, fifteen 
of which give abundant and undoubted evidence of heredity. Furthermore, 
he states, ““We have gotten to the place now where we must stop quibbling as 
to whether or not heredity can have anything to do with the development of 
teeth. We must admit from the evidence presented that it has; and it is 
now time to study further the genetics, embryology and physiology of such 
hereditary cases.” 

Diamond and Weinmann,’* in their comprehensive discussion of the 
enamel of the human teeth, devote considerable space and illustrate pro- 
fusely the various disturbances in the formation of the enamel matrix. In 
discussing one case that came to their attention and which they have illus- 
trated, they concluded, “We regard this not as a disturbance of formation but 
rather as a disturbance in calcification.” My case report and discussion will 
bear this out. The variations in the theories by authors after reviewing their 
material is understandable since nearly every type of dental anomaly listed 
presents different etiologic factors. They were studied carefully for this 
presentation. 

Case Report 

The patient, Miss R. F., was born at the Hartford Hospital on Dec. 25, 1929. It was 
a premature delivery and she was placed in an incubator for a short time after birth. 
She was also given a blood transfusion ten days after birth. Her mother states that when 
she saw her child for the first time, she had the appearance of having suffered from an 
The eruption of her deciduous and permanent teeth was normal 


The child entered kindergarten of one of the 
An examination of her school health card showed 


attack of jaundice. 
though they were yellow-brown in color. 
local public schools in the fall of 1934. 

no obvious physical defects during her first four years in school. 


+Deceased. 
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She first came to my attention during the school dental examinations during 1938 
(Fig. 1). X-rays of her mixed dentition showed that the teeth were erupting normally 
The malformation of the teeth caused the patient to be shy and reticent, rarely 


(Fig. 2). 





smiling in fear that her discolored teeth would be seen by others. 





Fig. 1.—Patient’s appearance in 1938. 





3 months. 


Fig. 2.—X-rays taken in 1938 at the age of 8 years, 
We waited patiently for the exfoliation of the deciduous teeth and the appearance 
The same yellow-brown appearance of the 


check results. 
The exfoliated deciduous teeth were 


of the permanent set to 
deciduous teeth followed in the permanent dentition. 
forwarded to Dr. Isaac Schour at the University of Illinois College of Dentistry for 
sectioning. His comments were as follows: 

While the clinical examinations of the extracted teeth suggested neoplastic 
hypoplasia, the microscopic sections which give more exact information do not 


confirm this. It appears that the condition is one of defective formation of the 
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enamel with concomitant or subsequent discoloration. It is interesting that the 
enamel of the gingival portion is normal on the whole. The rest of the enamel 
is absent in some areas and of narrow width in the other areas. The dentin is 
normal in formation. There is some interglobular dentin but the degree is 
not different from that observed frequently in the dentin formed and calcified 
during the first year of life. 

To what extent the discoloration is secondary to the exposure of the de- 
fectively formed enamel to the oral fluids cannot be determined unless the 
history would indicate that the deciduous teeth were not discolored upon eruption 
into the oral cavity but that discoloration progressed with time after eruption. 
In a subsequent communication, Dr. Schour observed: 

It is very interesting that the permanent teeth of Miss R. F. showed 
similar disturbance as those seen in the deciduous teeth. Apparently, you are 
dealing here with a developmental defect which may be associated with some 
constitutional disturbance of the enamel forming cells. It appears, however, that 
not all the enamel forming cells are hit alike (Fig. 3). 











Fig. 3. 


Comment 


It is my own personal opinion that the condition noted may be listed as 
an ameloblastic disturbance of dietary origin, probably malnutrition, with 
a concomitant yellow-brown staining, due to jaundice, occurring shortly after 
birth. : 

The patient was examined again in 1941. Fig. 4 shows a photograph of 
her teeth, with x-rays reproduced in Fig. 5. She still was very shy and 
extremely conscious of the unusual appearance of her permanent teeth. 

During the year 1945, she was referred to the dental clinic at Tufts 
College Dental School where a complete mouth rehabilitation was undertaken. 
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The upper molars were restored with cast gold crowns and the 20 remaining 
anterior teeth were covered with porcelain jacket crowns. Fig. 6, taken in 
1951, shows the completed ease. 





Fig. 6.—Photograph showing restoration. 


Discussion 


It might be well to point out that dentists are in a fine position to un- 
eover some unusual conditions associated with dental and oral lesions. In 
fathoming out these anomalies, we need the assistance of the pathologist and 
histologist to examine closely the conditions that deviate from the normal. 

If, as it is claimed, heredity plays an important role, we must examine 
this factor carefully. None of the patient’s ancestors appeared to have been 
afflicted with the anomaly first described. But if the laws of heredity hold 
true, this patient may probably be the beginning of another generation that 
may yet inherit the yellow-brown discoloration and hypoplasia of her teeth. 
Only time will tell. 


Acknowledgment is made of the assistance of Dr. Kurt H. Thoma, Boston, Dr. 
George Stein, New York City, and Dr. Isaac Schour, Chicago, in the preparation of this 
material. 
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GROWTH AND TRANSFORMATION OF THE MANDIBULAR JOINT 
IN THE RAT. V. THE EFFECT OF PANTOTHENIC 
ACID DEFICIENCY FROM BIRTH 


ASGER M. FRANDSEN, D.D.S., AND HERMANN Becks, M.D., D.D.S., 
SAN FRANCISCO, CALIF., AND MARJORIE M. NELSON, PH.D., AND 
HERBERT M. Evans, M.D., BERKELEY, CALIF. 


EVERAL studies have been reported in recent years on the effects of filtrate 
fraction and pantothenic acid deficiencies on the osseous structures of dogs, 
mice, and rats.’ * * % % 78% 11 The changes seen in the long bones of mice’ 
and rats’® have been described as impairment of chondrogenesis, osteogenesis, 
and hematopoiesis accompanied in rats® by a rapid resorption of bone trabeculae 
and early “sealing off” of the epiphyseal dise. Rats deficient in pantothenic 
acid from birth® showed severe oral changes, which consisted of hyperkeratosis 
and necrosis of the oral mucosa and interdental papillae in the complete absence 
of a leukocytie response. Resorption of alveolar bone was observed frequently. 
Similar changes were induced in weanling rats on a low pantothenie acid diet by 
toxic doses of zine carbonate™ and in dogs by deficiency of the entire filtrate 
fraction.® 
The effects of a pantothenic acid deficiency on the mandibular joint of mice 
deficient from weaning (25 to 28 days of age) consisted of a retardation of 
growth, cartilage hypoplasia, and decreased rate of bone formation.® The severe 
changes reported by Nelson and associates* in the tibia of rats maintained on a 
diet deficient in pantothenic acid from birth (day 1) suggested studies of the 
mandibular condyle of the same animals. 


Material and Methods 


Litters of normal rats totaling 330 animals, together with their lactating 
mothers (Long-Evans strain), were placed on the pantothenic acid deficient 
or control diet on the day of birth. The litters were weaned at 21 days and 
continued on the same diets.* The average survival for 226 deficient rats was 


From the Division of Dental Medicine, College of Denistry, The George Williams Hooper 
Foundation for Medical Research, the Institute of Experimental Biology, University of Cali- 
fornia, San Francisco and Berkeley, Calif. 

Aided by grants from the American Foundation for Dental Science, the Board of Re- 
search and the Department of Agriculture of the University of California, the Rockefeller 
Foundation, New York City, and the California State Dental Association. 

Received for publication June 9, 1952. 

*The pantothenic acid deficient diet®}® was composed of 24% alcohol-extracted casein, 
64% sucrose, 8% hydrogenated cottonseed oil (Crisco) supplemented with crystalline thiamine, 
pyridoxin, riboflavin, p-aminobenzoic acid, nicotinic acid, inositol, and choline chloride. A 
fat-soluble vitamin mixture containing vitamins A, D, IE, and unsaturated fatty acids was 
given once a week. Control animals received the identical purified diet supplemented with a 
high level of synthetic calcium pantothenate. 
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35 days and only 13 per cent lived past 60 days of age. Twenty deficient rats 
(13 males and 7 females) that were most severely affected were sacrificed, to- 
gether with their controls, between 3 and 16 weeks of age for histological study. 
The mandibular joints were dissected free, decalcified in 5 per cent nitric acid, 
embedded in nitrocellulose, sectioned in the mediolateral direction, and stained 


with hematoxylin and eosin. 
Results 


Histologically the condyles of the control rats fed the purified diet supple- 
mented with calcium pantothenate were consistent with the normal standard 
series reported by Collins and associates.t The mandibular condyle of a 38-day- 
old control rat is illustrated in Fig. 1. The cartilage of the condylar head is 
crescent-shaped and broad. It is differentiated into the three zones of embryonic, 
intermediate, and vesicular cells. There is active invasion of the cartilage by 
eapillaries at the line of erosion. The bone trabeculae are short and delicate and 
they are densely lined with osteoblasts. 

At 106 days of age the appearance of the normal mandibular condyle has 
changed considerably (Fig. 2). The cartilage is narrower, the zone of vesicular 
cells has almost disappeared, and the calcification of the cartilage extends into 
the intermediate zone. The activity in the zone of erosion has slowed down, 
with only few capillaries invading cartilage cells. Osteoblasts are scarce; the 
bone trabeculae are coarse and united with the calcified cartilage. 

The marked progressive changes in the mandibular condyles of rats fed the 
diet deficient in pantothenic acid were classified into four stages according to 
severity of changes. Due to variations in the individual response to the lack of 
pantothenie acid, the degree of histologic and morphologie change did not 
necessarily correlate with the duration of the deficiency period. 


Stage I—The condyle of a 38-day-old pantothenic acid deficient rat is 
shown in Fig. 3. It can be noted that the broad zone of vesicular cells as seen 
in the control (Fig. 1) is absent, as well as the major part of the intermediate 
zone. The zone of erosion is narrow and osteoblasts seem to be searce. The 
bone trabeculae are coarse and blunt. Slightly below the erosion zone giant cells 
are seen occasionally near the surface of the bony trabeculae. 


Stage II.—The condyle of a 107-day-old pantothenic acid deficient rat (Fig. 
4) shows a greater decrease in the width of the cartilage than the normal control 
(Fig. 2). The zone of vesicular cells is absent. The embryonic and intermediate 
zones are considerably narrower and the latter almost fully calcified. Osteo- 
genesis seems to have ceased, as hardly any osteoblasts are seen and only a few 
seattered trabeculae remain. 


Stage III.—In this stage (Fig. 5, the condyle of a 109-day-old deficient 
rat) the changes as seen in Stage II are still more pronouneed. The contours 
of the condylar head are fading away. The vesicular and intermediate zones 
of the cartilage have disappeared, leaving a narrow zone of embryonie cells. 
The bone trabeculae are searee and the lamina compacta on the medial side 
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of the condylar head is absent. A conspicuous new formation of immature, 
spongy bone is noted growing out from the lateral lamina compacta. The medial 
inferior aspect of the articular dise is undergoing resorption; histiocytes are 
seen infiltrating the tissue. 

















Fig. 1.—Mandibular condyle of 38-day-old rat. (x90. Spec. 7,920. Pl. B 387.) 
—Mandibular condyle of 106-day-old control rat. (X90. Spec. 7,038. Pl. B 388.) 
Fie. 3.—Mandibular condyle of 38-day-old pantothenic acid deficient rat. 90. Spec. 
7,909. Pl. 9,900.) ; i sa 
Fig. 4.—Mandibular condyle of 107-day-old pantothenic acid deficient rat. 90. Spec. 
8,634. Pl. 9,910.) : * - 
Fig. 5.—Mandibular condyle of 109-day-old pantothenic acid deficient rat. (x90. Spec. 
8,580. Pl. 9,912.) 
Fig. 6.—Mandibular condyle of 97-day-old pantothenic acid deficient rat. (90. Spec. 
8,577. Pl. 9,636.) 





GROWTH AND TRANSFORMATION OF MANDIBULAR JOINT IN RAT. V 895 
Stage IV.—This stage represents the severest changes encountered (Fig. 
The illustration is taken from the condyle of a 97-day-old deficient rat. 


6). 
Morphologically the condyle has only little resemblance to that of a normal rat. 








Survey of condyle and ascending ramus of the mandible. 
osteophytes arising from the squamosal bone. 





Same rat as in Fig. 6. 
from the ramus; B, 


(x40. Pl. B 391.) 
Fig. 8.—Higher magnification of area A in Fig. 7. (X90. Pl. 9,637.) 
Fig. 9.—Higher magnification of area B in Fig. 7. (X90. Pl. B 390.) 


Fig. 7. 
A, Osteophytes arising 


The cartilage is destroyed except for a few isolated groups of cells. Osteoclasts 
are noted on the surface of the few remaining trabeculae. Fibrous tissue has 
The 


taken the place of most of the trabeculae filling the large marrow spaces. 
avascular, fibrous tissue of the glenoid fossa and the condylar head, the synovial 
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membrane, and the articular dise are necrotic. Immature, spongy bone is extend- 
ing from the medial side of the bone in the neck region. The same condyle as 
seen in Fig. 6, together with the ramus and the cranial portion of the joint, is 
shown in a survey photomicrograph in Fig. 7. The extensive destruction of bone 
and cartilage and the process of osteoclasia advancing in inferolateral direction 
from the condylar head may be noted. Osteophytes are arising from both sides 
of the ramus (Fig. 7, A) and from the superolateral surface of the squamosal 
bone (Fig. 7, B). The trabeculae of the osteophytic bone from the ramus are 
directed obliquely downward following the orientation of the connective tissue. 

The osteophytes arising from the lateral surface of the ramus are seen at 
a higher magnification in Fig. 8. The new bone is extremely cellular and the 
apices of the trabeculae consist of osteoid tissue. This, in connection with the 
presence of a pronounced zone of cellular differentiation around the tips of the 
trabeculae, indicates rapid bone formation. 

The formation of new spongy bone on the superolateral surface of the 
squamosal bone is illustrated in Fig. 9. The trabeculae are shorter and mere 
anastomosed than those proliferating from the ramus. Here the muscle tissue, 
which under normal conditions lies close to the bone surface, is pushed away by 
the new growth. 

Summary and Conclusions 


The histologic changes observed in the condyles of 20 rats maintained 
on a pantothenic acid deficient diet from birth are characterized by marked 
impairment of chondrogenesis and osteogenesis and in the late stages by 
necrosis of the articular capsule, the articular disc, and the fibrous tissue in 
the glenoid fossa resulting in an almost complete destruction of the mandibular 
joint. The severity of the changes seems to depend more upon the individual 
response to the deficiency than upon the duration of the deficiency. Fibrous 
tissue replaces the bone marrow and the disintegrated bone trabeculae. The 
inhibition of chondrogenesis and osteogenesis is more severe than that reported 
for pantothenic acid deficiency in mice. This might be anticipated in view of 
the acute syndrome produced by instituting the deficiency at birth in the rat. 

In the late morphologic stages seen in this study the bone resorption led to 
an almost complete absence of trabeculae in the condylar head and to partial dis- 
appearance of the lamina compacta of the ramus. At the same time osteophytic 
growth arose from the periosteal surface of the ramus and squamosal bone. The 
common feature in all instances of osteophytic growth was a disintegration of 
the lamina compacta and loss of trabeculae. The growth may be explained as a 
compensation for the rapid destruction of the condylar head. 

Despite the pronounced morphologic changes produced by the lack of 
pantothenic acid and the prevention of all changes by administration of caleium 
pantothenate, it should not be inferred that all of these changes were due 
specifically to the lack of this vitamin alone. Daft and associates® indicated that 
the blood and bone marrow changes which they observed were not wholly mani- 
festations of uncomplicated deficiency of this vitamin. Moreover, it has been 
suggested by Wright and Welch’ that the proper utilization of pantothenic 
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acid by the tissues of rats requires the availability of folic acid and biotin. 
Neither of these vitamins was added to the purified diet used in this study. 
Finally, while the marked inanition which accompanied this deficiency may ex- 
plain retardation of chondrogenesis and osteogenesis, it is not likely to account 
for the striking changes seen in the later stages. 
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TRYPTAR—ITS APPLICATION IN ENDODONTICS 
A Preliminary Report 


WaLTER P, AUSLANDER, B.S., D.D.S.,* anp Harry Rorn, B.S., D.D.S.,** 
New York, N. Y. 


RYPTAR, The Armour Laboratories brand of highly purified crystalline 

trypsin derived from mammalian pancreas, is the new enzymatic agent 
which is being used in the fields of medicine and surgery’ for selective 
physiologic débridement of necrotic tissue. This preparation is gaining wide 
usefulness for the removal of necrotic tissue in varicose ulcers, diabetic 
gangrene, open infected wounds, soft tissue abscesses, sinuses and fistulas, 
burns covered with eschars, hematomas and osteomyelitis. In addition, Tryp- 
tar is being instilled into the pleural cavity for the treatment of empyema, and 
to liquefy blood clots in hemothorax. Very recently, Tryptar, because of its 
vigorous fibrinolytic properties and its ability to cause digestion of respiratory 
mucin, has been used by aerosolization for adjunctive therapy in bronchial 
disorders marked by hypersecretion and fibrinomucinous sputum,®* such as 
in bronchial asthma, bronchitis, and bronchiectasis. 

Tryptar’s selective, rapid, safe, and thorough action of removing necrotic 
tissue suggested to one of us (H.R.) its possible application in root canal 
therapy. Thus the idea was proposed to Dr. Irving Salman, Chief of Dental 
Service, and to the Endodonties Section at Beth Israel Hospital, New York 
City, where a preliminary study of 8 cases was undertaken. Based on results 
obtained, Tryptar appears to be an aid to the mechanical and chemical cleans- 
ing of root canals. 

Pharmacologic Action 

Tryptar digests selectively, attacking only nonviable cells and tissue and 
not living cells. Digestion of living tissue is prevented by a specific trypsin 
and several nonspecific trypsin inhibitors present in living cells and serum. 
These protective inhibitors endow living mammalian tissue with immunity 
against the proteolytic enzyme action of trypsin. In addition to its selectivity 
of action, signs of sensitization or antigenicity have not been observed accord- 
ing to data reported in the medical literature.’“’ Occasionally a histamine-like 
reaction is encountered when the drug is administered by hypodermic infiltra- 
tion, or when it is instilled into closed cavities, such as the pleural cavity. 
This untoward reaction may be obviated by the administration of an anti- 
histamine preparation such as Benadryl® in 50 mg. oral dose one-half hour 


prior to treatment. 


*Chief of Endodontics at Beth Israel Hospital. 
**Chief of Periodontia at Beth Israel Hospital. 
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Since Tryptar when placed in solution in Tryptar diluent loses approxi- 
mately 40 to 50 per cent of its activity within three hours, the solution was 
prepared fresh immediately prior to use. Tryptar powder, however, is stable 
indefinitely at room temperature. 


Selection of Cases 

Eight cases of necrotic pulps, either of moist or dry gangrenous type, 
and with areas of rarefaction at the apex, were included in this preliminary 
investigation conducted at Beth Israel Hospital. All the patients were 
asymptomatie, i.e., free from pain, swelling, or rise in temperature, and had 
their pathology diagnosed by customary routine roentgenographie examina- 
tion at the hospital. 

Method of Treatment 


A rubber dam was used with all patients, and the root canals were 
opened according to accepted aseptic endodontic technique. Following this 
procedure, a cotton point was inserted in the canal and allowed to remain for 
a few moments before placing in a broth culture media. Then 250,000 Armour 
units of Tryptar* was dissolved in 5 ¢.c. of Tryptar diluent (Sorensen’s phos- 
phate buffer solution with a pH of 7.1) and introduced intermittently into 
the canal with a 2 ¢.c. B.D. syringe. Although Tryptar diluent is supplied in 
a vial containing 25 ¢.c., the authors elected to use 5 ¢.e. since the resultant eon- 
centrated solution would provide more potent enzymatic action. The fluid was 
allowed to remain in contact for one or two minutes prior to introduction of a No. 
1 file, and then a few drops were instilled as a flush following the use of each file 
until a No. 5 file was employed. A No. 1 file was then reintroduced and 
slipped beyond the apex of the canal and positively determined. Finally a 
dressing consisting of a point soaked in Tryptar solution was placed in the 
eanal and the canal sealed. The following week the canal was opened and a 
new point inserted for obtaining of a culture. The canal was then thoroughly 
irrigated with a hot solution of sodium hypochlorite, dried carefully, and 
filled in the usual manner using gutta-percha. 


Results 


The results obtained with the use of the enzyme in the débriding of eight 
necrotic pulps are outlined in Table I. 


Summary and Conclusions 
A series of 8 cases of chronie root canals was treated with Tryptar, the 
new enzyme preparation which digests necrotic material. Each patient was 
subjected to roentgenography, as well as to culture studies prior to and one 
week following use of Tryptar. 
Apparent good results with no toxic reactions were observed following 
intermittent flushing of pulp cavity (on first visit) with 250,000 Armour 


*Tryptar was supplied through the courtesy of The Armour Laboratories, Chicago, III. 
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units of Tryptar in 5 ¢.e. of Tryptar diluent. The only untoward reaction was 
pain and gingival burning noted by one patient; however, based on medical 
and surgical data this occasional histamine-like type of reaction can be 
obviated by prior administration of an antihistamine agent. 

Based on preliminary data obtained from a limited number of cases we 
believe that Tryptar: 

1. Apparently offers an aid to mechanical cleansing by digesting necrotic 
cells and tissues. 

2. Aids the natural defense of the body to overcome the pathologic or- 
ganisms present. Tryptar is neither directly bacteriostatic nor bactericidal 
but acts as a chemical aid to the defense mechanism of the body by its pro- 
teolytic action on necrotic cells and tissues. Thus it removes the culture 
media for the chronically irritating organisms which are present. 

3. May be a force in reducing operating time, thus holding out the possible 
promise of reduced office visits. 

Because of the aforementioned preliminary observations, the use of 
Tryptar in the management of necrotic pulps warrants additional study, as 
well as investigation into other fields of dentistry. 
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Professional News Items 


American Association of Endodontists 
Postgraduate Endodontics 


A course in endodontics was presented at the Mexican National University, June 29 
to July 4. The course was sponsored by the Dental School, The Mexican Society of Endo- 


dontists, and the Mexican Dental Association. 





American Board of Oral Pathology 


At a meeting of the American Board of Oral Pathology, held at the Conrad Hilton Hotel 
on Feb. 7, 1953, the following officers were elected: President, Donald A, Kerr, University 
of Michigan, Ann Arbor, Mich.; Vice-President, Henry M. Goldman, Beth Israel Hospital, Bos- 
ton 15, Mass.; Secretary-Treasurer, Paul E. Boyle, University of Pennsylvania, 4001 Spruce 
St., Philadelphia 4, Pa. 

The Board will conduct an examination for certification on Sunday, Sept. 27, 1953, at 
the Institute of Pathology, Western Reserve University, Cleveland, Ohio, from 9 to 5 P.M. 
Inquiries should be addressed to the Secretary. 





The American Academy of Oral Pathology 


The American Academy of Oral Pathology will conduct its examination for the elevation 
of members to fellowship on Friday, Oct. 16, 1953. The examination will be held at the Armed 
Forces Institute of Pathology, Seventh St. and Independence Ave., Southwest, Washington, 
D. C., and will begin promptly at 8 A.M. Members of the Academy wishing to apply for 
permission to be examined for fellowship should contact Colonel Joseph L. Bernier, Dental 
Corps, Armed Forces Institute of Pathology, Secretary of the Academy. 





College of Dentistry, The Ohio State University 
The College of Dentistry, The Ohio State University, will present the following post- 
graduate courses in dentistry during the Autumn Quarter, 1953: 
Anatomy of the Head and Neck Dr. Linden F. Edwards 


September 21-25 

October 12-16 Periodontics Dr. John R. Wilson 

October 19-23 Dental Materials Prof. R. W. Phillips 

October 26-30 General Anesthesia Dr. Morgan L. Allison 

October 26-30 Partial Denture Prosthesis Dr. Victor L. Steffel 

November 2-6 Full Denture Prosthesis Dr. Carl O. Boucher 

November 2-6 Oral Surgery Dr. Morgan L. Allison 

November 16-20 Clinical Oral Pathology and Dr, Hamilton B. G. Robinson 
Diagnosis 

November 16, 17,18 Basie Cephalometrics Orthodontic Staff 


Each course is given for five consecutive days, Monday through Friday, and the 
enrollment is limited to approximately ten in each class. The fee for each course is $50 


with the exception of Oral Surgery for which a fee of $100 is charged. 
Further information and application may be secured from the Postgraduate Division, 


College of Dentistry, Ohio State University, Columbus 10, Ohio. 
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Walter Reed Army Medical Center 


Brig. Gen. Egbert W. Cowan, Dental Corps, United States Army, has been named Di- 
rector of Dental Activities at Walter Reed Army Medical Center, Washington, D. C. He 
succeeds Brig. Gen. Oscar P. Snyder, Dental Corps, United States Army, who has assumed 
similar duties at Brooke Army Medical Center, Fort Sam Houston, Texas. 

General Cowan will, under the Commanding General, have over-all responsibility at 
the Center for Walter Reed Army Hospital’s inpatient and outpatient Dental Service, the 
Dental School of the Army Medical Service Graduate School, and the Central Dental Lab- 
oratory. Unlike his predecessor, General Cowan will relinquish direct contro] of the 
Dental School. A deputy for this position will be appointed shortly. 





Bric. GEN. EGBERT W. COWAN. 


General Cowan has been Assistant Chief, United States Army Dental Corps, Office 
of the Army Surgeon General, Washington, D. C., since October, 1952. During the four 
years preceding this assignment, he was Dental Surgeon of the Fifth Army in Chicago, Ill. 

General Cowan holds the United States Treasury Department Silver Life Saving 
Medal which he received for rescuing two children from drowning in Chesapeake Bay. 

General and Mrs, Cowan live at 1339 Fort Stevens Dr., N. W., Washington, D. C. 
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Brig. Gen. Oscar P. Snyder, Dental Corps, United States Army, Director of Dental 
Activities at Walter Reed Army Medical Center, Washington, D. C., has been assigned sim- 
ilar duties at Brooke Army Medical Center, Fort Sam Houston, Texas, effective about May 
1, 1953. He will’ be succeeded at Walter Reed by Brig. Gen. Egbert W. Cowan, Dental 
Corps, United States Army. 

Before coming to Walter Reed in April, 1948, General Snyder was Chief of the Dental 


Service at Fitzsimons General Hospital, Denver, Colo., for three years. 


al 





Bric. GEN. OscaR P. SNYDER. 


His overseas duty included two years with the American Expeditionary Forces in 
France during World War I, and 34 months as Chief Dental Surgeon, Southwest Pacific 
Theater, Office of the Chief Surgeon, during World War II. He also spent three years in 
the Philippine Islands, two years of which time he served as Chief, Dental Service, Stern- 
berg Hospital, Manila. 

General Snyder holds the Legion of Merit, World War I ribbon with four bronze stars, 
and Asiatic-Pacific Theater ribbon with one bronze star. 
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University of Minnesota 
The Eighth Annual Seminar for the Study and Practice of Oral Medicine will be 
held Sept. 17 to 19, 1953. 
Sept, 17, 1953 
Symposium: ‘‘The Anatomy and Growth of the Head and Jaws: Surgical Correction of 


Abnormalities,’’ by Harry H. Shapiro, D.M.D., Wilton M. Krogman, Ph.D., and 
Bernard G. Sarnat, M.D., D.D.S. Discussion Moderators: H. B. Clark, Jr., 


M.D., D.D.S., and T. D. Speidel, D.D.S., M.S. 


Sept, 18, 1953 

Symposium: ‘‘Current Research Related to Operative Dentistry: Application to Practice,’’ 
by Sumter 8. Arnim, D.D.S., Ph.D., Ralph W. Phillips, B.S., and Joseph F. 
Volker, D.D.S. Discussion Moderators: W. H. Crawford and H. A. Zander. 


Sept. 19, 1953 
Symposium: ‘‘Saliva—A Necessity or a Nuisance?’’ by S. Wah Leung, D.D.S., Ph.D. ‘‘ Pre- 
natal Influences on Tooth Development,’’ by Seymour J. Kreshover, D.D.S., 
Ph.D., M.D. 
Further information may be obtained by writing to the Director, Center for Continua- 


tion Study, University of Minnesota, Minneapolis 14, Minn. 





Thirteenth French Congress of Stomatology 

The Thirteenth Congrés Francais de Stomatologie will take place in Paris on Oct. 5 
to 10, 1953. 

The program will include a discussion of bone grafts in maxillofacial surgery and a 
study of osteofibrous pathoses of the jaws. Also there will be a discussion of denture implants 
and impression techniques developed recently. Colleagues who desire to participate may ob- 
tain information from Secrétaire Général du Congrés, Docteur Descrozailles, 21, Boulevard 


Henri IV, Paris (4éme). 
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Reviews of New Books 


Intravenous Anaesthesia in Dentistry. By S. L. Drummond-Jackson. London 
and New York, Staples Press, 1952. 152 pages. Price, $5.00. 


This text is a condensation (to note form in certain sections) of the au- 
thor’s enthusiasm for intravenous anesthesia in the dental office. The opti- 
mistie opinions are based on 3,000 administrations of short, light, general 
anesthetics via the intravenous route, the preparation of approximately 100,000 
cavities and nineteen years of experience. He claims intravenous anesthesia 
offers more advantages to the dental practitioner than to any other specialty 
and predicts the time is not far distant when, without such anesthesia or an 
improvement on it yet to be discovered, dental patients ‘‘will quite rightly re- 
fuse to tolerate the discomforts which they at present experience at our 
hands. ”’ 

The author supports the opinion that the future potential of intravenous 
anesthetic techniques for general dental procedures is greater than that of 
either nitrous oxide and oxygen or local anesthesia. He regrets that over- 
conservative expressions, minimizing of the advantages and exaggeration of 
the dangers, plus a veritable ‘‘whispering campaign’’ leveled at these intra- 
venous drugs, have deterred their universal acceptance in general dental prac- 
tice to the disadvantage of dentists and to the detriment of the patients. 

Be that as it may, until the dental school curriculum is revised to incor- 
porate adequate courses in general anesthesia at the undergraduate level and 
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until there are sufficient centers for postgraduate training and until our pro- 
fessional philosophy has expanded, the present conservative concept in regard 
to intravenous anesthesia in the general dental office (progress inhibitor as it 
may seem to the author) remains for the present a sane concept. 

I found this book thought-provoking and stimulating. It has a good 
bibliography. If the author’s predictions about the future of intravenous 
agents in dental practice materialize, then Intravenous Anaesthesia in Den- 
tistry will long be remembered and its author, S. L. Drummond-Jackson, will 


long be quoted. 
DANIEL J. HOLLAND. 


The Growth and Development of the Negro in Dentistry in the United States. 
By Clifton Orrin Dummett, D.D.S., F.A.P.H.A. Chicago, The Stanek Press, 
1952. 

This is the story of the development and progress made by Negroes in 
American dentistry. Eight contributors have reviewed topics such as the his- 
torical background, distribution and supply of Negro dental personnel, and 
interprofessional relationships. Dr. Dummett has edited the monograph well 
and anyone interested in the sociologie aspects will find here, facts and figures 


plus an interesting story. 
DANIEL J. HOLLAND. 


Principles and Technique of Exodontia, By Frank Wendell Rounds, A.B., 
D.D.S., Sc.D(Hon.), and Charles Elder Rounds, A.B., D.M.D. St. Louis, 
The C. V. Mosby Company, 1953, 407 pages, 365 illustrations. Price, 
$10.00. 


Since 1913 when Winter published Exodontia and until Feldman in 1926 
published his text of the same title, there has been no complete text on exo- 
dontia principles and technique so fundamentally well organized and well 
illustrated as the Rounds’ recent contribution. The established physical and 
surgical principles and proved operative procedures associated with the ex- 
traction of all teeth are well correlated and clearly set forth. Every dental 
student and every dentist, whether specialist or general practitioner, will find 
in this book laws which, when understood, will simplify exodontia technique, 
save time, lessen trauma, and contribute to end results which are the surgeon’s 
objectives. 

There are 28 chapters beginning with an interesting historical background, 
anatomical landmarks, armamentaria, and then taking each of the permanent 
teeth and describing and illustrating the extraction technique preferred by 
the authors. Complications in exodontia are well covered except for the com- 
mon problem of prolonged primary bleeding and the unexpected secondary 
hemorrhage of tooth sockets. The chapter on extraction of deciduous teeth is 
too brief and fails to discuss techniques of child management, restraint, how 
to encourage permanent crown eruption when overretained deciduous teeth 
are extracted, and how to handle an inadvertently dislodged permanent tooth 
bud. The chapters on impacted teeth are excellent. Naturally, there is not 
universal agreement on the techniques established by Winter. 

Dr. Rounds, senior, loved his work and did it well. Principles and Tech- 
nique of Exodontia is, as Dr. Thoma says in the foreword, ‘‘a useful bequest to 
the dental profession.’’ Dr. Rounds, junior, who currently is serving his sec- 
ond tour of military service, accepted the torch and carried it successfully to 


completion. 
DANIEL J. HOLLAND. 
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Surgery of the Face and of the Maxillo-Facial Area. By Maurice Aubry and 
Charles Freidel. Paris, Masson & Cie., 1952. 


This book is dedicated to M. Virenque. This fact is of much meaning for 
M. Aubry has been Virenque’s associate in his work on reparative surgery of 
the face, and the most original part of the book is on plastie repair of the face. 
C. Freidel contributed the oral surgery part. 

The work, which is mostly technical, is divided into five parts: 

Part I is about general considerations: anesthesia, tissue transfers, and 
foreign material implants. 

Part II is about surgery of the middle third of the face, deformities, frac- 
tures, cysts, infections, and tumors. 

Part III includes the surgery of the temporomandibular joint, and diseases 
of the salivary gland. 

Part IV is about surgery of the oral cavity including infection and tu- 
mors. It also includes a chapter on the treatment of cleft lip and cleft palate 
which has been written by J. Recamier. 

Part V deals with reconstructive surgery. It begins with the emergency 
treatment of maxillofacial injuries, then discusses the different types of 
wounds and the procedures for repair of the damaged area. The necessary 
association of surgery and prosthesis in the repair of severe injuries is well 
emphasized. 

The book is clear, well organized, and educative for the student. The 
trained surgeon also will accept it as the most interesting contribution in 
maxillofacial surgery, for it covers the entire field. 

J. L. 
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Abstracts 
of Current Literature 


ORAL MEDICINE 


Anal Irritation Following the Use of Antibiotics. I. Kallet and J. E. Davlin. Am. Pract., 
May, 1952. 


“Certain proctologic sequelae have been observed in patients who had been treated 
with antibiotics. These effects became manifest late, from 4 to 8 weeks after the 
administration of the drug, so that the relationship was unrecognized. 

“The major symptom has been itching and burning about the anus. 
becomes manifest a number of weeks following the last administration of the antibiotic. 
At first the itching is intermittent and minimal, increasing to the point where it is con- 
There appears to be no nocturnal-diurnal variation. Exposure 
The distress is aggravated by the act 


The irritation 


tinuous and intolerable. 
to heat and cold does not influence the intensity. 
of defecation. 

“On examination the perianal skin appears a dusky red, with scattered rosy follicles, 
and many erosions. Scaly encrustations and excoriations from the trauma of scratching 
The process often involves the anal canal, and numerous erosions and 


may be present. 
The crypts may be reddened, and in several 


superficial ulcerations are often observed. 
patients the papillae were cherry red. A low grade proctitis may also be present. 

“The underlying cause of this inflammation of the anus and perianal skin is not 
known. One is led to speculate on possible changes in intestinal flora due to selective 
suppression of the normal bacteria by the antibiotic with consequent changes in the pH 
of the feces, or chemical constituents of cholinogenic or steroid origin. Interference with 
vitamin B complex absorption has been suggested as a possible cause. 

“Local therapy which has been useful in other forms of perianal irritation has 
proved quite effective. The perianal skin is shaved, then sprayed with a 2% solution of 
Pontocaine. Tineture of benzoin is applied, and is allowed to dry. Lassar’s paste is 
then spread thinly over the area. This procedure is repeated about twice weekly until 
the lesions have cleared. A word of caution against the use of local anesthetic ointments: 
While their application may give temporary relief they often tend to aggravate the 


irritation. Violent local reaction may occur in patients who develop sensitivity to the 


drug.” a. 0%, 


The Common Cold—A New Conception. Mervyn W. Evans. Australian J. Dent., February, 

1953, p. 12. 

All people are subject to the influence of infection, and the general health of any 
particular individual depends upon the rapidity with which an equilibrium between in- 
fection and defense is established. In the “sore-throat-cold” susceptibles obviously the 
infection makes some inroad into the tissues. This reaction is dependent upon three 
factors: (a) the virulence of the exciting organism, (b) the lodgability of the organism 
and its power to penetrate tissue, and (c) the power of the organism to multiply in the 
medium in which it is planted. Conditions b and ¢ are associated with defense, and both 
are dependent in some way upon the nature and composition of the mouth, laryngeal, and 
pharyngeal secretions. If the serous and mucous secretions do possess a protective power 
against organisms in general, that influence must be exerted either by direct flushing or 
by a chemical composition which will tend to neutralize the harm-potential of bacteria. 
For these conditions to be satisfied, the secretions must gain early access to organisms, 
and, once the contact has been established, they must be able either to exert some in- 
fluence in the death of the bacteria or prevent the propagation of that species. Two 
qualities are involved, chemotaxis and bacteriostasis, and the evidence submitted in this 


paper points toward the presence of both. 
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Summary 
1. The saliva possesses both chemotactic and bacteriostatic properties. 
2. The saliva is one of the important “first-line” defensive mechanisms of the body. 
3. The common cold is an “inconvenient blessing” and should not be regarded as a 


disorder but a characteristic of bodily defense. 
A. J. A. 


ORAL SURGERY 
The Chronic Parotitis (Les parotidites chroniques). P. Hennion and R. Batailie. Rev. de 
stomatol. 52: 436, 1951. 


This is a complete review of the literature: 

1. Chronic Enlargements of the Gland.—The different theories of the cause of this con- 
dition are presented. With some patients, in poor general condition, there is a decrease of 
the salivary flow. If the oral hygiene is poor, and ascending infection may develop in the 
duct and from the desquamations and pus, a plug will form. 

The reflex theory is explained: Just as acute or chronic dilation of the bowels or 
ureters can cause a stimulation of the sympathetic system, some authors (Dechaume) think 
that the same thing happens in Stensen’s duct. The nerve (sympathetic) which will bring 
about the relaxation of the duct can also provoke simultaneously the constriction of a 
sphincter. 

It is interesting to note that an identical mechanism has been described for chole- 
cystitis. If the sphincter of the parotid duct does not relax for a certain length of time, 
we would get an enlargement of the gland with formation of a mucous plug in the duct. 
On the other hand, it has been proved by cytodiagnosis that in some cases the salivary 
secretion is greatly diminished, which also favors secondary infection. Spasms may also 
develop during the elimination of a small stone and be responsible for retention and crisis. 

Chronic parotitis in children may, according to R. Debre and Mrs. Lawe Lyon, be 
caused by a dystrophy of the muscular and conjunctival tissue of the small excretory ducts 
in the gland. 

2. Infectious Parotitis——Infectious diseases are then described, namely, tuberculosis, 
syphilis, and actinomycosis. 

Toxic parotitis is described as being due to mercury, lead, copper, iodine, and uremia. 
The disease progresses without signs of inflammation or pus, and the enlarged gland can be 
interpreted as a mere functional hypertrophy. The secretion of the gland itself helps to 
eliminate toxic bodies. 

3. The Simple Hypertrophied Parotid Gland.—This condition is a mere enlargement, 
without inflammation. The etiology is unknown. There seems to be a relation to endocrine 
disturbances (diabetes). 

4, Mikulicz Disease and Disease of Besnier, Boeck, Schawmann.—In Mikulicz disease, 
there is a symmetrical hypertrophy of the salivary and of the lacrimal glands. It is a pro- 
gressive sclerosis of the gland. 

In Besnier-Boeck-Schaumann disease, we have a disease of the reticuloendothelial sys- 
tem, otherwise characterized by cutaneous and bony lesions, with lymph node enlargement 
and lung infiltration. These diseases are often associated with an iridochoroiditis (Heer- 
fordt’s syndrome). A biopsy is necessary to confirm the diagnosis. 

5. The Parotitis of Gougerot-Sjégren Syndrome.—The disease is characterized by a pro- 
gressive xerostomia with enlargement of the parotid gland, a xerophthalmia with complete 
dryness of the conjunctiva, a polyarthritis; the dryness of the mouth and progressive 
enlargement of the parotid gland correspond to the progressive sclerosis causing them. 

6. Parotitis Related to Mumps.—It seems that in some cases chronic parotitis is related 
to mumps. It is a slow process with relapses. Mumps might not be the real cause and we 
may think of an identical virus disease. 

7. Allergic Parotitis—After reviewing the literature, the author stresses the importance 
of biopsy, cytodiagnosis, and sialography to help establish a diagnosis. The different methods 


of treatment are quoted. 
J. L. 
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Germectomy: Jean Chatellier. Les Actualités Odonto-Stomatologiques 22: 463, 1952. 


The removal of a tooth bud of a permanent tooth is indicated, first, when we find it 
in an abnormal position, second, when there is gigantism of the tooth, and, third, before 
orthodontic treatment; for instance, when there is retention of the second premolar 
between first molar and first premolar, the tooth bud of the second premolar should be 
removed. In other cases the tooth bud of the first premolar can be removed to allow for 
the eruption of an impacted cuspid. The removal of the tooth bud of a supernumerary 
tooth is indicated for it could otherwise interfere with the normal eruption of permanent 
teeth. 

The author stresses the importance of good x-rays taken from various angles. As 
pointed out by J. Chatellier, we find the tooth bud most of the time on the palatal side of 
the maxilla, or on the buccal side of the mandible. Regarding the time of removal of a 
tooth bud, it is safer to wait until the apices of the teeth next to it are calcified, but if we 
operate in order to allow for the eruption of an impacted tooth, it is necessary to do so 


before the root of that tooth is completed. 
J. L. 


Fracture Dislocation of the Zygoma, a Method of Treatment. O. H. Stuteville and J. P. 
Lévignac. Ann. d’oto-laryng. 5: 249, 1952. 


According to the authors, it is useful to know and have available all methods of 
treatment, so as to resort to a combination of procedures, if necessary. Difficulties may lie 
in the disimpaction or in securing permanent results. 

In some cases, Stuteville and Lévignac have found it useful to approach the bone 
directly at the inferior palpebral edge. They introduce the tip of an elevator in the 
fracture line and use it as a lever to mobilize the bone and disimpact the fragments. A 
towel clamp helps to grasp the bone and to pull it outward. 

To secure a permanent result in those cases in which the zygoma shows a definite 
tendency to sink again after reduction, the authors resort to an osteosynthesis with steel 
wire at the juncture of the zygoma with the frontal bone, on the external orbital ridge, 
and, more rarely, at the inferior orbital ridge itself. 

The presented cases were operated upon for diplopia, disfigurement, and limitation of 


the movements of the lower jaw. 
J. L. 


Diagnosis and Treatment of Benign and Malignant Tumors of the Jaws and Face. M. A. 
Lindemann. Rev. de stomatol. 53: 568, 1952. 


The author presents 7 cases of tumors metastatic to the jaws: carcinoma of the 
mammary gland, a carcinoma of the prostate, a melanosaicoma primary in the temporal 
area, a carcinoma of the lip which had been operated upon six years before, a carcinoma 
developing in the condyle in a patient who had had three years before an identical tumor 
removed from the maxilla, with no recurrence in situ, and a hypernephroma. The author 
also reports a case of mixed-cell tumor in the lip following the excision of a mixed-cell 


tumor of the parotid gland six years before, with no recurrence in situ. 
J. L. 


Alveolar Cysts in Children. J. Chatellier and Miss Dionnet. Rev. de stomatol. 53: 505, 
1952. 


In many of the cases, we find that aseptic necrosis of the pulp in the deciduous tooth 
causes the development of a follicular cyst under that tooth. The follicular cyst itself is 
capping the bud of the permanent tooth. The cyst should be taken out with care to avoid 
damaging the developing permanent tooth. Another problem will come later, for if a cyst 
is removed around an already well-developed tooth the chances for that tooth to erupt 
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well and in proper place are poor. If the tooth bud was partly developed the chances are 
that the tooth would form and erupt, though it might not reach an ideal place and position 


in the arch and require orthodontic treatment. 
J. L. 


Maxillo-Facial Surgery in North America. J. Lévignac. Rev. de stomatol. 53: 578, 1952. 


J. Lévignae relates his experience in the United States and Canada. He describes 


the organization of the specialty, the training, the boards, the societies. 

Regarding anesthesia, the author quotes Dr. Slater’s experience with general anes- 
thesia on babies and children at the Children’s Memorial Hospital in Montreal: 2,026 
cases were operated upon in the last eighteen months with one death only due to anesthesia. 

The author presents surgical cases which were operated upon using American and 
Canadian techniques; 4 cases of benign tumors are presented and 6 cases of malignant 
ones. The various methods of treatment including Mohs’ chemosurgery are described. 

In orthopedic and plastic surgery of the face, ten fracture cases with methods of 
treatment are presented. The author discusses the actual ideas on fracture of the 
condyle and quotes Dr. K. H. Thoma’s work on the subject. Dr. Casper M. Epsteen’s 
original method of wiring fractures is described. 

Cases of prognathism are presented that were treated by R. O. Dingman’s method 
of ostectomy and Ernst J. W. Gerrie’s intraoral method, which do not disturb muscular 
balance and secure a permanent result. 

Secondary repair of cleft lip and nose deformities is presented. 
method was used. 

An ankylosis case is presented, where, after treating the ankylosis, the work was 
completed by correction of the facial contour with homogenous cartilage graft. 

O. H. Stuteville’s concept and method of treatment of osteomyelitis of the jaws is 


The Estlander-Abbe 


reported. 

The author, in his conclusions based upon four years’ experience in the United States 
and Canada, pays tribute to the technical ability, the efficiency, and the scientific spirit 
of the surgeons he had the privilege to work with at the Cook County Hospital in Chicago 


and at the Montreal General Hospital. 
J. L. 


Circumferential Wiring. H. Bjorn. Deutsche Zalmirztl. Ztschr. 7: 302, 1952. 


The writer describes the introduction of the wires by means of a long-pointed needle 
—a method we have used routinely for a long time—in order to immobilize fractures of 
the edentulous, or partly edentulous, mandible over a prosthetic appliance. He states that 


this method is also useful to fix stents used for skin transplants in the mouth. 
H. R. M. 


Zur Behandlung der Riesenzellgeschwiilste der Kiefer. (The Treatment of Giant-Cell 
Tumors of the Jaws.) H. Hammer. Deutsche Ztschr f. Zahnh.’7: 308, 1952. 


Because some believe giant-cell tumors to be neoplasms while others believe them to 
be nonspecific granulomas, the recommended methods of treatment are in dispute. The 
situation is complicated by the fact that according to clinical experience there are malig- 
nant forms with fatal termination which show the histologic picture of a benign lesion. 

Hammer recommends radical surgery in cases of central giant-cell tumor by which 
today it is possible to ensure healing without mutilating the patient, causing a permanent 
deformity. Some good and some poor results have been reported with either primary or 


secondary deep irradiation, for which reason surgery should be favored. 
H. R. M. 
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Zur Behandlung von Verwachsungen im Mundrachen. (The Treatment of Adhesions in the 
Pharynx.) H, Greven. Ztschr. f. Hals-, Nasen-u Ohrenh. 2: 13, 1950. 


Synechia of the palatopharyngeal and glossopharyngeal region are quite rare today 
since syphilis is less common and injuries by instruments occur but rarely. 
The writer reports four cases resulting from adeno-tonsillectomy. 


E. P. 8. 


Heilung cervico-facialer Aktynomycose ohne und mit Streptomycin. (Treatment of 
Cervicofacial Actinomycosis With and Without Streptomycin.) Hans Graf. Ztschr. 
f. Hals-, Nasen-u. Ohrenh, 2: 312, 1951. 


Cases are described in which the infection entered through a tonsillectomy wound, 
through a traumatic injury of the floor of the mouth, and the so frequently described 
chewing of a stalk of straw. 

Treatment consisted in two cases of radical excisions. In two cases, excellent and 
prompt results were obtained with streptomycin. About 20 gr. were used. 


E. P. 8. 


Myxoma of Maxillary Sinus. S. D. Greenfield and O. Friedman. New York J. Med. 51: 
1319, May 15, 1951. 


A 2-year-old white boy had a smooth, hard, painless swelling of the left cheek, 
extending from the left inner canthus to the upper lip. Dental examination was negative. 

An x-ray showed increased density of the left antrum. The antrum was entered 
through the canine fossa, which showed pressure erosion. The antrum was completely filled 
with a grayish-white soft mass, easily detachable and not encapsulated. Bleeding was 
slight. A simple but complete curettement was done. Walls other than the anterior wall 
were normal, but the cavity was enlarged to almest adult size by the mass. The cavity 
was packed with iodoform gauze and the incision closed with nonabsorbable (silk) 
sutures. Recovery was uneventful and complete after a three-month observation period, 
with only slight remaining prominence of the left cheek. The laboratory diagnosis was 
myxoma of the mucosa of the left antrum. Postoperative irradiation was rejected because 
large doses of radiation are not well tolerated by a young child, and the results in myxoma 
are not commensurate with the risk. Radical surgery (removal of the superior maxilla) 


is held in reserve according to the follow-up of the patient. 
2. z. ©. 


Surgery of the Pain in Incurable Cancer. (Cirugia del dolor en el cancer incurable.) 
Raul F. Matera. Dia méd. 23: 4054, 1951. 


The trials of the analgesics in the pain of inoperable cancer and sufficient con- 
sideration of the psychosomatic state of the patient have convinced the neurosurgeon that 
his services are necessary. He will encounter three different types of cancer pain which 
require three different methods of treatment: first, there is the pain in the face, lips, 
tongue, throat, and neck regions; second, there is the pain involving the shoulder and the 
upper extremity; and third, there is the pain involvement of the body below the fifth 
dorsal spinal segment, practically coinciding with the general conception of pains below 
the diaphragm. 

In the first of the above groups, if the pain is limited to the territory of the tri- 
geminus or of the glossopharyngeal nerve, the root of the trigeminus is cut by the sub- 
temporal route, the occipital route, or the descending root of the trigeminal nucleus is 
interrupted after the method of Sovquist or one of its modifications. The Sovquist method 
is apparently to be used only in young individuals with pain in the region of the first, 
or ophthalmic, branch of the trigeminus. Of course, any of the other types of nervous 
impulse interruption may be combined with any of these methods (Dandy, section of the 
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glossopharyngeal nerve, section of the posterior roots of the cervicospinal nerves). Sec- 
tion of the first four posterior cervical roots will calm a stubborn pain condition in the 


superficial cervical plexus. 
Feds GO 


Zur Arthropathia deformans des Kiefergelenkes, (Arthritis Deformans of the Mandibular 
Joint.) G. Steinhardt. Ztschr. f. Laryng., Rhin., Otol. 11: 475, 1951. 


This disease first of all produces a resorption of the articular cartilage, necrosis of 
the cartilage cells, vascularization and ossification of the cartilage, the appearance of 
fibrous marrow in the spongiosa, and the appearance of worn surfaces and marginal hyper- 
trophies. The original cause is a functional stress which results from unilateral chewing, 
or from stress either affecting the sliding component of the upper part of the joint, or the 
rotating component of the lower part. Excess strain is generally associated with occlusal 
abnormalities which cause a forward or backward dislocation of the meniscus. In edentu- 
lous jaws the absence of occlusal support causes the elevator muscles to draw the condyle 
into the fossa to a greater extent than is normal. 

The arthropathy produces only minor complaints, the pain is generally slight. 
in the joint is often audible. The bruit occurs at the beginning of the opening of the 
jaw, in the middle of the motion, or in excessive excursion of the condyle terminally. 
X-rays should be taken at various planes, in side view, in open and closed positions, and 
in frontal view. In the beginning, the findings are not remarkable. 


Noise 


E. P. 8. 


Expanding Tumors of Maxillary Sinus: Value of Lateral Rhinotomy. C. A. Heatly. New 

York J. Med. 51: 2640, Nov. 15, 1951. 

Progressive swelling of the facial contour of one side is one of the first signs of 
Most conditions are malignant tumors of the antrum or ethmoid, 
but a few are benign. In either instance, surgery is the treatment of choice. Symptoms 
are pain in the upper teeth and jaw, nasal discharge, epistaxis, and lacrimation. X-ray 
studies show bone necrosis in at least 85 per cent. Biopsy is the ultimate decisive factor 
in diagnosis. Surgery, especially electrosurgery, is, of course, the best choice, followed by 
irradiation, according to the surgeon’s judgment. The approach may be transantral or 
external, following the lines of incision set down by Moure or Fergusson. In Heatly’s 
opinion, wide exposure and therefore complete removal can be obtained only by lateral 
rhinotomy. He uses thiopental (Pentothal) sodium intravenously and ligates the external 
carotid. Five case reports exemplify the desirability of biopsy, exploration, and complete 
exposure of the entire internal superior maxilla. Pathologically, the microscope showed a 
fibroma, an ameloblastoma, fibrosarcoma, plasmacytoma, and epidermoid carcinoma. Heatly 
says that ‘‘careful closure results in surprisingly little visible scarring or facial deform- 


y.’? He says nothing about subsequent plastic surgery or restoration of defects through 
Three figures illustrate the 


internal expansion. 


ity 
prostheses, but this is accepted practice, as everyone knows, 


lines for incisions and the gross and microscopic appearances. 
a. © 


Treatment of Bilateral Fractures of the Edentulous Mandible. John B. Erich. Plast. & 

Reconstruct. Surg., pp. 9-33, January, 1952. 

When the lines of fracture are anterior to the first molar tooth area in the mandible 
the problem of treatment is simple. The fragments are brought into proper position by 
manipulation, then into alignment with the aid of a denture, which acts as a splint. Cir- 
cumferential wires are passed around the mandible and fastened over the denture. It is 
advisable to employ at least two circumferential wires around the middle fragment and one 
around each posterior fragment. These wires should be spaced in such a manner that 
none of them is located nearer than 1 em. to a line of fracture. Fixation of the frag- 
ments by this method permits the patient to masticate soft foods. Fixation should be 
maintained for four or five weeks. 
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This form of therapy (the lower denture with circumferential wires) is useless when 
the fractures are situated in or distal to the first molar region, because the posterior frag- 
ments are too short to retain circumferential wires; consequently, the treatment becomes 
considerably more complicated, 

A plaster headcap is applied, to which wires can be attached for holding the patient’s 
upper denture in proper position in the mouth. By means of circumferential wires, the 
lower denture is attached to the middle fragment of the mandible. Hooked arch bars 
are applied to the teeth of the upper and lower dentures, and intermaxillary elastic (rub- 
ber band) traction brings the lower denture and the middle fragment of the mandible up 
into normal relationship with the upper denture and the maxilla, respectively. Oddly 
enough, when the middle fragment of the lower jaw once is returned to its normal posi- 
tion, the two posterior fragments assume a fairly normal relationship to the middle frag- 
ment and are no longer markedly displaced by muscle traction. These posterior frag- 
ments require no fixation, and in the 15 cases in which the author has used this technique 


the fractures have healed very satisfactorily. 
eS 


Banthine Therapy of Trigeminal Neuralgia. Melvin H. Stich, New York J. Med. 52: 
604, March 1, 1952. 


A white man aged 70 had had trigeminal neuralgia for three years. The increasing 
frequency and severity of the attacks seemed to call for surgical intervention. At first the 
right intraorbital area was chiefly involved. Then the condition spread to the distribution 
of the entire trigeminal nerve. Neuralgia of the fifth cranial nerve was the common di- 
agnosis of all who examined the patient. The entire gamut of sedatives and antibiotics 
had been run, without relief. The patient said that he had never been sick before in his 
life. The family history was noncontributory. Neurologic examinations showed a com- 
pletely normal state. Methantheline (banthine) was prescribed in 100 mg. doses every 
six hours. No other medicines were allowed. The patient stated that within forty min- 
utes after taking methantheline all pain suddenly disappeared. None of the previous 
‘‘trigger movements’’ which brought on an attack were manifest. The author stated that 
the patient had been on methantheline therapy for ten months and that a 100 mg. dose 
gave complete relief for six to seven hours. Stopping use of the drug led to recurrence of 
attacks. Therefore, fearing recurrences, the patient continued to take methantheline. This 
drug is a true anticholinergic agent, having an inhibitory effect on the action of acetyl- 


choline in the ganglia of the autonomic nervous system. 
T. J. C. 


Treatment of Antro-oral Fistula With Particular Reference to Use of Streptokinase and 
Streptodornase. J. M. Miller and P. H. Long. Arch. Otolaryng. 53: 453, April, 1952. 


Fibrin and desoxyribose nucleoprotein form substantial parts of the solid increment 
of thick pus. Through their catalytic and enzymatic properties, streptokinase and strepto- 
dornase produce the hydrolysis of fibrin and desoxyribose nucleoprotein if direct contact 
can be effected for a sufficient period of time. Thick purulent material is made less viscid 
and easily aspirated. 

Antraoral fistulas may follow tooth removal, infection, cyst or tumors of the maxilla. 
The presence of infection increases the technical difficulties of closure of antraoral fistula. 


Report of a Case 


‘*F. H. S., a 38 year old white man, was admitted to the Veterans Administration 
Hospital on Feb. 11, 1951, with a left antro-oral fistula, present for about five months. 
The left upper second molar tooth had been extracted, and the extraction had been fol- 
lowed by an antro-oral fistula and a maxillary sinusitis. Intermittent drainage of mal- 
odorous pus from the sinus persisted and was associated with a dull throbbing headache. 
Prolonged local treatment of the infection given by other physicians before admission was 
not beneficial. 
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‘*A profuse malodorous discharge came from the left side of the nose. An antro- 
oral fistula connected a severely infected left maxillary sinus and the mouth. 

‘‘Roentgenograms showed clouding of both maxillary sinuses, more marked on the 
left, and a slight clouding of the left ethmoidal sinus, The remainder of the sinuses were 
clear, Culture of the purulent material from the left maxillary sinus yielded a viridans 
Streptococcus, diphtheroids, Neisseria, and a hemolytic Hemophilus. 

‘*Recalling the success obtained in the treatment of other infections with strepto- 
kinase and streptodornase, the use of the enzymes seemed indicated. Since the compounds 
are active only on the surface and must be put into immediate contact with the infected 
area, a short segment of polyethylene tubing of small bore was put into the left antrum 
through a trocar puncture in the inferior meatus. With the patient placed in the proper 
position to retain the compounds in the antrum, 75,000 units of streptokinase and 25,000 
units of streptodornase was put into the antrum once daily on Feb, 24 and Feb. 25. The 
same amounts of the compounds were instailed twice a day from Feb. 26 through March 
4 and from March 6 through March 10. An excellent response was obtained. The patient’s 
headache and sinus tenderness disappeared. The drainage material became much thinner 
and less in amount. The antro-oral fistula became smaller. 

‘*On March 22, the antrum was curetted and a small portion of the alveolus removed 
with the rongeur. A medial and lateral flap were developed in the mucosa of the mouth, 
and the antro-oral fistula was closed by sliding the flaps together. A rubber tube of small 
bore was inserted into the antrum through the nose. 

‘*Thirty-seven thousand five hundred units of streptokinase and 12,500 units of 
streptodornase was put into the antrum from March 23 through March 25. The dose of 
the compounds was reduced to 18,750 units of streptokinase and 6,250 units of strepto- 
dornase from March 26. 

‘“Three hundred thousand units of crystalline penicillin G procaine in oil was given 
intramuscularly once daily from March 22, through April 17. This was the only time 
such treatment was given. The repair of the antro-oral fistula was successful. The patient 
was discharged from the hospital on April 19. 

‘‘The patient was seen again on June 19. The previous site of the antro-oral fistuia 
was well healed.’’ 


z. 2. ©. 


Anatomical Conditions of the Bichat’s Fat Pad. E. Cadenat and M. Bouysson. Les 
Actualités Odonto-Stomatologiques 20: 421-445, 1952. 


Bichat’s fat pad in the cheek should be considered merely as an extension of that fat 
tissue we find between the muscles of mastication. These adipose masses form potential 
spaces, the union of which brings about the pathologic and anatomic unity of ‘‘that 
sliding space for the muscles of mastication.’’ The inoculation of such a space can give 
rise either to diffuse cellulitis or to cellulitis limited to one of its divisions: in the infra- 
temporal space, in the pterygomaxillary space, in the pterygomandibular space, in the sub- 
masseteric space, or in the buccal space. Starting from the different places, the infection 
may spread through weak points in the walls of the space and reach either the orbital 
area, or the parotid cavity or the maxillopharyngeal space, or it may follow the facial 
vessels down to the submaxillary space. The infection can be propagated through the 
veins also, and, starting from the pterygoid plexus, reach the cavernous sinus. 

The authors point out the work of H. Sicher describing the area external to the 
pterygomandibular fold wherefrom we might reach any collection of pus and drain it by 
inserting a curved hemostat going forward and outward to the buccal space, or in a back- 
ward direction to the pterygomandibular space, or upward to the infratemporal space. 


To obtain proper drainage, contraincisions are oftentimes necessary. 
J. L. 
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Operative Oral Surgery 


TRANSPLANTATION OF THE THIRD MOLAR 


CHESTER C, Fone, D.D.S.,* SAN FRANCISCO, CALIF. 
, , 


Introduction 

ODERN practice and modes of teaching in dentistry have stressed the 

importance of prevention. In carrying out programs of this kind an 
enormous amount of research has been done, and great steps have been made 
in earies control, in orthodontics and in periodontia. One of the major 
problems still confronting the investigators in dentistry today is the loss of 
the lower first permanent molar in young adults. The investigators in caries 
control feel this problem more keenly because the early loss of the first molar 
is usually due to dental caries. Endodontics has played an important role 
in the saving of many condemned first molars. However, where this method 
is not indicated, or when the prognosis is not favorable, we are again faced 
with the inevitable problem of the extraction of the tooth. The orthodontist 
is often left with this dilemma sometimes pushed upon him by bewildered 
brothers of the profession. 

The complications which may arise from the early loss of a lower first 
molar can lead to very serious difficulties, when such loss is ignored. First, 
there may be a tipping of the two adjacent teeth toward the empty space 
and periodontal conditions may follow with the formation of deep lateral 
pockets. There may also be a gradual loss of contact throughout the lower 
teeth with a resultant collapse of the lower dental arch. While this is going 
on, there is usually an extrusion of the upper first molar with interference of 
lateral excursion. This, in turn, may set up improper masticating habits 
which may lead to malfunction of the temporomandibular joint. The im- 
properly chewed and digested food may give rise to systemic or bodily dis- 
orders or there may be pain arising from pressure areas creating behavior 
problems and physical discomfort. 

The prosthodontist, with great manual dexterity and mechanical skill, 
has been able to fashion very satisfactory mechanical restorations—so func- 
tional that the biologie and surgical approaches to replacement have been 
overlooked. In transplantation we have a solution for the problem of the 
replacement of the important first molar, not by mechanical means but by 
a vital and healthy tooth. 

*Lecturer in Oral Diagnosis, University of California, College of Dentistry. 
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Terminology 


A few definitions of the terminology used in the discussion of this sub- 
ject will help. to avoid misunderstandings. Dental replantation is the process 
of reinserting a natural tooth into the socket from which it was accidentally 
or intentionally extracted. Dental implantation is the process of inserting an 
artificial tooth into a socket from which a tooth has been recently extracted. 
Dental transplantation is the process of inserting a natural tooth from another 
person or from another part of the same mouth into the socket of a recently 
extracted tooth. 


Criteria for Success in Transplantation 


To outline the problems encountered and the results which must be 
achieved in effective transplantation—the dentist encounters a first molar 
in such condition as to require extraction—commonly badly broken down and 
abscessed. Concerned about the loss of this important tooth he considers the 
possibility of transplanting a third molar into the socket of the condemned 
tooth. There follow the problems of soft tissue attachment, hard tissue 
compatibility and support, and tooth occlusion with harmony in alignment 
and function. What results can be expected in successful cases, constituting 
a standard for the evaluation of the operation? 

Certain features of the normal tooth and periodontium must characterize 
the effectively transplanted tooth and its environment (from the clinical 
standpoint). 

A. The gingival tissues should be firmly attached to the tooth at a level 
and in a manner topographically and biologically comparable to that of the 
other erupted molar teeth of the arch. They should have physiologically 
healthy contours, without areas of swelling, hyperplasia, atrophy or other 
anatomical deviation from functional and hygienic design. There should 
be no increase in size of the interdental papillae or marginal gingival border. 
Tissue texture should be comparable in density, tone, structure, appearance, 
vascularity, and keratinization to the normal tissue of the area. Gingival 
color, based, of course, upon vascularization and tissue structure as above 
and freedom from appreciable hyperemic, inflammatory, ischemic, or other 
change, should be within tolerance limits. Innervation of the gingivae should 
be comparable in character, intensity, and threshold with that of adjacent 
gingival tissues. 

B. The transplanted tooth should, after an appropriate interval, be 
noted clinically as having erupted into normal articulation and function, 
modified only by the anatomical characteristics which distinguish the third 
from the first molar. It should, upon the completion of root formation, display 
physiologic suspension within the socket and freedom from abnormal mobility. 
Physical and chemical characteristics of the hard tissues should differ in no 
essential way from those of adjacent teeth. Pulpal behavior to irritants or 
other stimuli, including conventional vitality tests, should be within normal 
limits. Subsequently, normal compensatory eruption should take place. 
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C. Roentgenologically, the transplanted tooth and its environmental 
structures ‘should be seen to possess all usual x-ray appearances of the area 
involved, excluding, of course, identity of tooth form and structure with the 
original tooth for which substitution has been made. The periodontal mem- 
brane should be portrayed as of physiologic width, in harmony with the 
character of functional demands. The circumradicular lamina dura (alveolar 
bone proper) should be intact and should display a capacity for response 
to stresses in balance with that which is typical of adjoining teeth. The 
interdental crest bone should likewise be well formed and intact. The tooth 
root or roots, following an appropriate interval, should have attained optimal 
or adequate dimensions, within the hereditary pattern, to ensure reasonably 
permanent function. (Deviations from anatomic contours, such as areas of 
hypercementosis, may represent only a mechanism developed to provide in- 
creased attachment surface.) The pulp canals should be narrowed apically 
as in normal mature teeth—it would seem desirable that subsequent physio- 
logic changes such as narrowing of pulp chamber and canal, secondary 
dentine defense capacity, and increase of cemental thickness should occur in 
the usual way. The trabecular pattern of the immediate supporting bone 
should, in form and density, resemble and blend into the general trabecular 
design. Obviously, no apical bone lesions should develop. 

In summary, the transplanted tooth should possess the capacities of a 
complete and functioning unit. It should perform all of the essential fune- 


tions of the tooth which it replaces, without limitation. 


History 

Dental replantation is not a new phenomenon to many of us. How often 
have we come across reported cases in which a young boy is brought to the 
dentist immediately after an accident, with a central incisor loosened or even 
completely knocked out? The methods of treatment employed were many 
and the attempts made were even greater in variation, all, of course, in an 
endeavor to save the tooth.’ Some of the reported results were successful 
and others were failures. (In one interesting case a youngster, 13 years of 
age, had suffered a blow dislodging his central incisor. His dentist filled the 
root and replanted the tooth within half an hour after the accident. The boy 
had reported to the dentist several years later, but with the crown of the 
tooth in his hand. X-rays revealed a gutta-percha point lying in a well-filled 
bony socket, with absolutely no evidence of any portion of the root surviving 
the resorptive process.*) According to work done -by Kromer® of the Nor- 
wegian Dental School, “the life expectation is proportional to the amount 
of vital periodontal membrane at the time of replantation.” Written reports 
on this type of work stress the importance of the periodontal membrane upon 
which reattachment with the connective tissue is made. In fact, one author’ 
wrote, “With an adequate root filling and gentle treatment of the periodontal 
membrane the average lifetime of the replanted tooth should be ten years.” 

Dental implantation is a new subject. Weinberg™ in 1950 reported using 
a stainless steel implant, placing it over the bony ridge between the periosteal 
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tissues. He made a Vitallium casting similar to a retaining mesh for an acrylic 
saddle upon which he built a tooth stump. This he later used as a bridge 
abutment. Much work remains to be done in this field. 

The background of the operation for the transplantation of teeth has a 
number of points of interest worthy of consideration. The vogue for per- 
forming this operation in the latter days of the eighteenth century was 
largely due to the influence of John Hunter. Several writers'*** have given 
him credit for the initiation of this operation. However, the first actual 
reference to surgical procedure is in the works of Ambrose Pare (1594) in 
which he tells that “a certain princess had a tooth taken out and it was 
immediately replaced, being supplied by one of her ladies.” Pierre Fauchard 
(1720) describes a captain who had a decayed canine transplanted, the new 
tooth being sacrificed by a willing soldier of his company. This tooth had to 
be reduced in length and thickness but in spite of this interference lasted 
for six years. In London (1843) it was quite the practice among the dental 
profession to purchase freshly extracted healthy teeth from certain scavengers 
for use as transplants. The sources of these teeth were soldiers killed in the 
Peninsular battles, chimney sweeps, rag gatherers, cinder-women, thieves, 
and pickpockets. In more recent times transplants have been performed 
using the third molar to replace a recently extracted first molar. In this field 
of investigation substantial progress has been made, as seen by the work of 
Harland Apfel,> of Southern California, and the case reports which have 
come from Horace Miller,?® of the University of Oregon. 


Treatment Program 


My program for this work is divided into two phases. Phase 1 has to 
do with the surgical operation and subsequent clinical observation; Phase 
2 concerns the histopathologic study of transplants. This last phase has 
just been initiated at the University of California, College of Dentistry, and 
findings will be reported later. 

Transplantation of third molars, or autodontoplasty, is, as the name 
implies, the removal of the third molar and transplanting it into the socket 
of a recently extracted first molar in the same mouth. In general, there are 
a few prerequisites which apparently must be fulfilled before attempting such 
a transplant. 

1. The age of the patient is important. Through experience this author 
has found that 14 years is a minimal age, and that the root of the third molar 
does not present satisfactory development at the age of 12 in a great number 
of individuals. 

2. The width of the first molar in relation to the space between the second 
molar and the second premolar is very important. While this space may be 
larger than the width of the third molar, it must never be smaller. There 
are two reasons for this: (a) it is difficult to get a larger tooth into a 
smaller socket without endangering the roots of the two adjoining teeth; 
(b) eruption will be incomplete, since the transplanted tooth may be locked 
out of occlusion by the convexities of the crowns of the adjacent teeth. 
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3. The first molar must be free from acute infection. A first molar with 
obvious gingival or apical suppuration should definitely not be used for 
the site of transplantation until the infection has subsided. Chronic bone 
destruction, however, is another thing. A large granuloma does not contra- 
indicate transplantation. (Of course, all of the soft tissue is removed from 
the socket after the extraction of the abscessed molar.) 

4. The x-rays should show the third molar with formation of roots 
beyond the bifureation with actual root formation of approximately one- 
fourth to one-third of the total root length. 

Often, due to underdevelopment of the roots of the tooth to be trans- 
planted, a holding procedure is used. The first molar is devitalized and a 
temporary filling is placed into the cavity. This action will allow the third 
molar to meet the requirements for adequate root growth before attempting 
transplantation. 

The reason for restricting this operation to lower third molars is two- 
fold. Usually the upper third molar is anatomically unfit as a suitable replace- 
ment for a lost upper first molar. The nearness of the floor of the antrum to 
the roots of the upper first molar imposes a greater surgical risk to success 
in the operation; and the third molar is neither wide enough buccolingually 
nor mesiodistally. 

Surgical Procedure 

Briefly, the surgical procedure is as follows: Block anesthesia, with 
proeaine and epinephrine, is employed. The initial incision is similar to that 
used in removing an impacted third molar. The tissue is loosened from the 
necks of the first and second molars. From the distobueeal aspect of the 
second molar the incision is carried upward along the anterior border of the 
ramus until it reaches a length of approximately one inch. The tissue is 
loosened on the lingual aspect of the second molar around the neck of the 
tooth, and on the distolingual aspect a second incision joins the buccal in- 
cision to create a wedge-shaped triangle. (This wedge-shaped zone usually 
overlies the third molar follicle.) The tissues are carefully resected, exposing 
the area of the third molar. All distal and. buccal bone are removed to allow 
the third molar to be carefully and easily elevated. The loosened third molar 
is not disturbed until after the extraction of the first molar has been accom- 
plished and the bony socket has been prepared. The first molar is now 
removed with minimal damage to the buccal and lingual bony plates. It is 
important to preserve these structures since they play a vital part in the 
guidance of the erupting transplant, ensuring its buccolingual alignment. 
The septal bone is removed and all chronically diseased tissue is thoroughly 
curetted. The socket is enlarged in all directions with a large pear-shaped 
bur. The third molar is gently lifted out of its own socket and placed into 
the enlarged and prepared first molar socket. It should now be located in 
a position just below the crest of the ridge (the lip of the first molar socket) 
comparable in relation to the occlusal plane to that which it had occupied 
prior to transplantation. Gross contact of developing root tips with the 
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C. D. 
Fig. 1.—Case 1. A, August, 1950, patient aged 14. Preoperative x-ray film. Distal inter- 
dental area of first molar shows some loss of bone. 
B, November, 1950, three months after surgery. tone filling in the socket, leaving little 
trace of former outline. Bone not necrotic. Bifurcation noted. 


C, December, 1951, fifteen months after surgery. Lamina dura noted. Mesial root ob- 
scured due to angle of x-ray. Note thickening of cementum. Tooth well erupted and in 
line of occlusion. 


D, December, 1951. Postoperative clinical film. 





D. E. 


Fig. 2.—Case 2. A, December, 1949, patient aged 13% years preoperative x-ray film. 
Note bone destruction in bifurcation of first molar. 

B, June, 1950. “Area” on mesial and distal due to tooth position rather than bone loss. 
Well-filled socket. Mesial root shows evidence of calcification in canal (see C 
- C, November, 1950, eleven months after surgery. zamina dura visible. Calcification 
in mesial root does not affect root growth. 

D, December, 1951, twenty-three months after surgery. Lamina dura clearly present. 
Pulp horns have receded, indicating cellular activity. Tooth in line of occlusion; good contact 
with adjacent teeth. 

E, December, 1951. Clinical postoperative film. 
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A. B. C. 





D. E 


Fig. 3.—Case 3. A, October, 1949, patient aged 18. Preoperative x-ray films. Third 
molar mesial root well developed, small apical opening—two canals? Distal root has wider 
canal. The first molar has carious exposures both from mesial and distal aspects. 

B, January, 1950, three months after surgery. No bone filling in around the tooth. 
Necrotic area between birfurcation and around mesial root. 

C, April, 1950, six months after surgery. Distal root has some attachment—slight re- 
sorption on tip? Mesial root shows same necrotic area. 

D, December, 1951, twenty-six months after operation. Definite necrotic area in bifurca- 
tion. Mesial root shows area of infection. 

E, Clinically, this patient complained of pain with swelling around tooth area. 


There was 
suppuration around neck of tooth, and it was slightly mobile. Tooth extracted. 





° D. E. F. 


_ Fig. 4.—Case 4. A, September, 1949, patient aged 14. Preoperative x-ray film. Note 

apical bifurcation areas on first molar. Picture of third molar missing. 

B, May, 1950, eight months after surgery. Large, well-filled area of new bone present. 
Lamina dura noted on mesial root. Tooth has erupted into line of occlusion. 

C, November, 1950, fourteen months after surgery. Pulp is diminished in size, indicating 
definite cellular activity. Calcification in pulp—probably due to shock. Bone status good. 

D, December, 1951, twenty-six months after surgery. Roots lengthened, lamina dura well 
defined. 
, E, February, 1953, forty months after surgery. Note integrity of lamina dura in bifurca- 
tion area and normality of mesial and distal interproximal bony crests and alveolar process. 

F, February, 1953. Clinical postoperative film. 
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D. E. F. 


Fig. 5.—Case 5. A, June, 1949, patient aged 12. Preoperative x-ray film. 

B, May, 1950, eleven months after surgery. Transplanted tooth has almost reached the 
line of occlusion, root development slow. 

C, November, 1950, seventeen months after surgery. Slow closing of the apex. Bone good. 

D, December, 1951, twenty-nine months after surgery. Apex fairly well closed, compatible 
with the bony structures. At this time the patient’s own dentist placed filling and noted pain 
indicating pulpal reaction. 

E, February, 1953, forty-three months after surgery. Root formation has probably 
reached peak of development. 

F, February, 1953. Clinical postoperative film. 





D. E. F. 
7 Fig. 6.—Case 6. A, August, 1949, patient aged 13% years. Preoperative x-ray films. 
Note loss of contact in mesial portion of first molar. Attempt made to re-establish normal 
width by overpacking with gutta-percha, and ligature at distal. 

B, April, 1950, eight months after surgery. Well filled with bone, very dense and ir- 
regular, however, compatible. 

C, November, 1950, fifteen months after surgery. More growth of roots compatible with 
bone. Pulp chamber diminishing. 

D, December, 1951, twenty-seven months after surgery. Note very heavy cementum on 
mesial root. Bulge in cementum-like growth ring denotes time of surgery with the interruption 
of normal growth. 

E, February, 1953, forty-one months after surgery. Bone picture very normal in ap- 
pearance. Lamina dura and periodontal membrane well defined. 

F, February, 1953. Clinical postoperative film. 
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bony floor of the socket is to be avoided. A suture is placed buccolingually, 
directly over the transplant. Healing by first intention usually occurs. The 
use of an acrylic splint as space maintainer is optional. 








D. E. 


Fig. 7.—Case 7. A, June, 1949, patient aged 14. Preoperative film. Third molar presents 
optimal growth conditions for transplanting. 

B, April, 1950, ten months after surgery. Bone surrounding tooth very good. Lamina 
dura faint around root end, due to rapid growth. No pulpal disturbance. 

C, November, 1950, seventeen months after surgery. Very rapid growth at ends of roots. 
Apices wide open. Lamina dura well defined completely around roots. 

D, December, 1951, thirty months after surgery. Very well-defined lamina dura. Note 
thickening of cementum on distal root. Periodontal membrane clearly seen. 


E, December, 1951, thirty months after surgery. Clinical postoperative film. 


Discussion 

This study was initiated in 1947 and approximately 30 cases have been 
observed with periodic follow-up examinations made. There was no attempt 
‘to restrict the experiment to ideal conditions but cases were accepted as 
offered. It was not surprising, therefore, that instances of failures as well as 
of suecess resulted. Satisfactory results were achieved in 80 per cent of the 
operations performed. In this report both successful and unsuccessful 
experiments have been described; and the presumed reasons for failure have 
been noted. 

In the successful cases progressively favorable development of the tooth 
and periodontium followed transplantation. The surrounding soft tissues 
and the approximating bone showed compatibility and anatomical harmony. 
As indicated above, future reports covering animal experimentation will 
furnish histologic data regarding the regeneration or the continued develop- 
ment of the tissues involved. 

Since all of these transplants were autogenous in nature, the problem 
of successful heterotransplantation arises. This would require a donor from 
whose mouth a tooth could be transplanted into the mouth of another in- 
dividual. From this stage it would be an easy step to imagine the ultimate 
establishment of a tooth bank. The blood bank, the eye bank, and the bone 
bank have been the outgrowth of an obvious need and the demonstrated 











926 CHESTER C. FONG 
feasibility of the principles involved. Of course, many problems would have 
to be solved—among them the donor-recipient problem, biologic and adminis- 
trative, and the question of the storage of the teeth—before this could be- 
come a reality. Therefore, a great deal of pioneer work will have to be 
accomplished ; however, autogenous transplantation does offer a step in this 
direction. 
Conclusions 

1. The philosophy of tooth transplantation is discussed and several 
clinical cases are presented. 

2. Studies, to date, have been restricted to lower molar teeth for anatomic 
and topographic reasons. 

3. Age limits seem to be dependent upon the stage of root development of 
the tooth available for transplantation. 

4. The correlations in terms of dimensions of the first 
socket and of the third molar are vital to the fulfillment of the requirements 
of: (a) alignment of the dentition; (b) continued development of the trans- 
planted tooth. 

5. Growth to apparently optimal dimensions of the transplanted tooth 
In instances of presumably premature third molar trans- 
In cases of 


molar and its 


has been observed. 
plants, growth resulted in functional but subnormal dimensions. 


seemingly overadvanced development, success was not achieved. 

6. Clinical evidences of compatibility of the transplanted tooth with the 
surrounding bone and gingival structures have been demonstrated. 

7. Functional occlusal relations, following transplantation, have been 
established, including spatial and contact status. 


I am deeply grateful and indebted to Dr. Robert Gordon Agnew, Chairman, Section of 
Oral Diagnosis, for his continued encouragement during the early phases of study, and for 
his kind assistance in the editing of this report. 


References 


1. Fletcher, M. J.: Replantation of a Tooth, 8. African D. J. 22: 674-676, 1948. 

2. Vargas, C. T. A.: Replantation of Teeth, Dental Items Interest 71: 471-474, 1949. 

3. Perint, E. J.: Results of Reimplantation of Posterior Teeth after Root Filling, Ora. 

4, Pindborg, J. J., and Hansen, Jes: A Case of Replantation of an Upper Lateral In- 
cisor, ORAL SuRG., ORAL MED., AND ORAL PATH. 4: 661-667, 1951. 

5. Maxmen, H. A.: Aid in Successful Replantation—; Michigan D. Soe. J. 27: 118-123, 
1945, 

6. Maxmen, H. A.: Aid in Replantation, Alpha Omegan 44: 117-126, 1950. 

7. Katz, Theo.: Study of Replanted Incisor, J. Am. Dent. A. 35: 143-145, 1947. 

8. Smith, F. E.: Sequel to Replantatiop, Brit. D. J. 82: 214, 1947. 

9, Kromer, H.: Auxiliary Device for the Performance of Replantation, Brit. D. J. 84: 
210-213, 1948. 

10. Loos, A.: Vjschr. Zahnh. 40: 129, 1924. 

11. Weinberg, B. D.: Subperiosteal Implantation of a Vitallium Artificial Abutment, 
J. Am. Dent. A. 40: 549-554, 1950. 

12. Townend, B. R.: Transplantation of Teeth, Dental Items Interest 64: 1164-1175, 1942. 

13. Colyer, Frank: John Hunter and the Transplantation of Teeth, Brit. D. J. 80: 249- 
252, 1941. 

14. Schaffer, B. O.: Biological Basis for Replantation, Dent. Students Mag. 25: 22-27, 
1946; History of Replantation, Dent. Students Mag. 25: 13-16, 1946. 

15. Apfel, H.: Autoplasty of Enucleated Prefunctional Third Molars, J. Oral Surg. 8: 
289-296, 1950. 

16. Miller, H. M.: Tooth Transplantation, J. Oral Surg. 9: 68-69, 1951. 








MYXOMA OF THE MAXILLA 


Report of Two Cases 


August Puitie Hovnanian, M.D., F.1.C.S., Berkut, LEBANON 


HERE has been some confusion in the literature concerning the group of 

tumors classified as myxomas. Arthur P. Stout’® recently explained this 
uncertainty and deseribed a pure myxoma as “a true neoplasm composed of 
stellate cells set in a loose mucoid stroma through which course very delicate 
reticulin fibers in various directions.” He, like others,* ** 7! mentions its 
histologic resemblance to primitive mesenchyme, the prototype of which is 
seen in Wharton’s jelly. Stout very logically stresses the morphologic uni- 
formity of the cellular structure as a prerequisite in the diagnosis of pure 
myxomas. However, he allows a certain degree of peripheral fibrosis due to 
pressure molding and in his report of representative bone myxomas mentions 
the presence of bony trabeculae in the tumor. 

Besides the morphologic characteristics of myxomas, their staining 
properties with mucicarmine, and extraction of the mucin by alkalies help in 
the differentiation of true myxomas from a host of tumors with pseudo- 
myxomatous changes.’ 

Pure myxomas do not metastasize* *° ** but recur locally if incompletely 
removed. Their growth is progressive with local infiltration and expansion. 
Apparently in soft tissues the demareation of the tumor is more easily seen 
than in centrally placed bone myxomas. 

Myxomas, excluding those of the heart, are rare tumors.*:?* 1% They 
have a wide distribution® arising in subcutaneous and aponeurotic tissues, the 
bony skeleton, the genitourinary tract and skin, mentioned in the order of 
frequency. 

Up to 1948, in the Columbia University Series, ten bone myxomas are 
recorded, three of which are of the maxilla and five of the mandible.’* In 
1949 F. Harbert and associates‘ recorded three more pure myxomas of the 
maxilla from the literature and added a ease of their own, thus bringing up 
the total number so far published to seven. 

The diagnosis of pure myxoma of the maxilla is difficult clinically. X- 
ray studies are of help but not conclusive. The differential diagnosis when 
located in the upper jaw lies between an adamantinoma, dentigerous cyst, 
giant cell tumor, and sarcoma of bone. The final diagnosis rests on a repre- 
sentative biopsy. 

The following are two cases of pure myxomas of the maxillary bone. 
Case 2 was submitted to a radical unilateral maxillary resection. Because of 
some novel features of the operative technique it will be reported in detail. 


Case Reports 


Case 1.—A Palestinian Arabian man, shopkeeper, aged 47, was admitted on Oct. 16, 
1950, with the chief complaint of swelling of the right side of his face of eight years’ 
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Fig, 1. Fig. 2. 
Fig. 1.—Case 1. Note shifting of the lower eyelid, the ala of the nose, and the angle of 
the mouth. Skin over tumor is stretched but otherwise normal. 
Fig. 2.—Case 1. Note absence of dilated superficial veins indicating a nonvascular tumor 
underneath. 





Fig. 3.—Case 1. Radiography of the maxillary sinuses. The right maxillary sinus is 
effaced. Note the fine trabeculations of the tumor. here is an expansion of the tumor in all 
directions except the floor of the orbit. 
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duration. His past medical history revealed: (1) typhoid fever in 1928; (2) a nephritis 
and the discovery of a “double left kidney” in 1936; (3) frequent attacks of chills and 
fever between 1940 and 1945 diagnosed as malaria and treated as such. 

The present complaint allegedly followed a fist blow to the face which produced a 
soft swelling and ecchymosis over the right cheek temporarily. Two months after this 
incident he noticed the growth of a hard tumor at the site of the trauma. Since then this 
tumor has progressively grown to its present size. During these eight years he has suffered 
frequent right temporal headaches and aching of the right upper molar teeth. He has had 
occasional epistaxis and the hearing in the right ear has decreased considerably. There 


was no epiphora. 





Fig. 4. Fig. 5. 


Fig. 4.—Case 1. Low-power photomicrograph of tumor. 


Fig. 5.—Case 1. High-power photomicrograph of tumor. The cells are stellate, the 
matrix is loosely reticular. No mitotic figures are seen. Note the numerous “fatty and 


watery droplets’ which were described by Ewing.? 

Physical examination revealed a healthy looking man of the stated age. His tem- 
perature, pulse, and respiration were normal. Blood pressure was 90/65, height, 168 cm., 
weight, 53.5 kdograms. Examination of the head revealed a hard, painless, bilobed tumor 
occupying most of his right cheek, extending from the angle of the mouth to the zygomatic 
arch and the inferior orbital rim. The skin and the subcutaneous tissues over the tumor 
were stretched but otherwise normal. Intraoral examination revealed the mass to arise 
from the right maxillary bone involving the hard palate. The premolars on the side were 
missing. The mucous membrane over the tumor was intact. No disturbances in the func- 
tion of the soft palate and the pharyngeal muscles were noticed. The temporomandibular 
atriculation was intact. 

Examination of the anterior nares revealed widening of the right nasal orifice due 
to a lateral and upward shift of the ala nasi. The right lateral wall of the nose was ex- 
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panded medially by the tumor. No ulcers could be seen. Unfortunately no ear examina- 
tion was done to determine the nature of the deafness. Eye findings were essentially 
negative except for the diminution of the palpebral fissure on the side of the tumor. No 
adenopathy was noticed in the neck. 

Laboratory Data.—Blood count and differential were normal; blood chemistry, normal; 
Wassermann, negative. Repeated urine examination revealed no abnormal findings, Mosenthal 
test showed good conc. power; P.S.P. test showed 85 per cent excretion in two hours. Stool 
examination showed ova of 7. saginata and of Ascaris lumbricoides. 

Radiologic examination revealed that “the right maxillary bone is effaced and the 


sinus is no more visible . . . replaced by a zone of condensation. There is a concentric ex- 


pansion... of bone... with formation of ... trabeculations. .. .” 

Biopsies taken from two widely separated areas showed on hematoxylin and eosin stain 
the same cellular structure. “The sections show mesenchymal tissue. It is loose and made of 
mucoid matrix. The cells are elongated, stellate and are loosely dispersed in the 
matrix.... Diagnosis: Myxoma.” 


This patient failed to report and was lost to the follow-up clinic. 

Case 2.—This was a male Druze Arab child of 12 who came to the outpatient clinic 
complaining of a growing mass in the left upper jaw of two years’ duration. The past, 
family, and social histories were noncontributory. The system inquiry was essentially 


negative. 





Fig. 6. Fig. 7. 


Fig. 6.—Case 2. Almost identical soft tissue distortion as in Case 1. 

Fig. 7.—Case 2. Intraoral view showing extent of tumor. Note distortion of the two 
incisors. A molar is similarly affected at the posterior part of the tumor. Mucosa on the 
tumor is essentially normal. 


The present illness started about two years ago when the patient felt some pain in 
the region of the left upper premolars, extraction of one of which revealed a fleshy tumor 
at the gum margin. Soon the other premolar had to be extracted because of the “invasion 
of the gum of this tooth by the tumor.” Four months before admission and two months 
after the last extraction the growth rapidly increased in size, distorting the facial contour. 
This growth was painless and hard. At no time did he have visual or auditory disturb- 
ances. There was no difficulty in mastication. He was hospitalized in another hospital, 
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and after a radiography of the sinuses and a biopsy the possibility of a bone sarcoma was 
entertained and the serious nature of the disease was explained to the parents, who 
brought him to us for further opinion. 

On admission the physical examination revealed a healthy-looking child of 12 with 
a marked swelling of the left cheek. The eyes showed no abnormality except for the 
diminution of the left palpebral fissure. The coordination of the eye muscles was normal. 


Examination of the ear showed no apparent pathology. 





3.—Case 2. Radiography of the maxillary sinuses. Note similarity with the pre- 
There is no apparent involvement of the floor of the orbit. This was confirmed 





Fig. 8. 
ceding case. 
at operation. 





In the region of the left cheek there was a rounded uniform growth measuring 
approximately 6 by 6 by 7 em. The skin over it was stretched but normal. Locally no 
dilated veins could be made out. The tumor had a bony consistency and was painless to 
touch. Intraoral examination revealed the mass arising from the left maxilla involving 
the left half of the hard palate and the alveolar ridge. The mucous membrane over the 
tumor was intact except for the scarred areas of the previous biopsy. There was some 
indentation of the tumor at the sites of contact with the lower set of teeth. The left 
upper premolars were missing and the teeth adjacent to the tumor were distorted. 
Examination of the nose revealed a medial expansion of the lateral wall of the nose with 
no uleeration. There was no associated adenopathy in the neck. 

Laboratory Data—The blood count and the differential were normal. So was the 
blood chemistry. Only on one occasion the urine showed 2 proteinuria. Blood Wassermann 
was negative. Stool examination showed ova of T. saginata, 
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X-ray studies showed no pathology in the lungs and bones of the thoracic cage. The 
films of the skull and sinuses showed that “the left maxillary sinus is densely clouded as if 
it is filled up by a tumor mass. There is extensive bone destruction of the zygomatic process 
and of the lateral and inferior wall of the antrum. . . . Spicular densities suggestive of 
irregular bone formation.” 

A second biopsy was not taken in our hospital for fear, probably unwarranted, of tumor 


cell dissemination. 





Fig. 9.—Case 2. Operative specimen. External view. Incisor teeth to the left. Note the 


expanding tumor covered by the normal mucosa of the vestibule. 


The preoperative diagnosis was a benign bone tumor of the maxilla, left; or a local- 
ized malignant tumor. We came to these conclusions based on the following clinical findings: 
(a) no infiltration of any major nerve producing paralysis or anesthesia; (b) no apparent 
infiltration of soft tissues; (c) absence of dilated veins on the face; (d) abscence of ulcera- 
tion or fungation and a well-healed biopsy wound; (e) no apparent metastases to the lung in 
two years’ time. 

Operation.—Under a “balanced” anesthesia of rectal Avertin, intravenous Pentothal 
Sodium, and nitrous oxide-oxygen, a radical left maxillary resection was carried out on 
March 3, 1951. Preparatory to the resection the left external carotid artery was ligated. Then 
a low tracheotomy was done, the closed circuit anesthetic tube was attached to it, and the 
pharynx was packed lightly. The zygomatic arch was severed through a suitably placed 
smal] skin incision (see Fig. 15, a). Then through a modified Ferguson incision the maxilla 


was removed (see Fig. 15, b). The cheek, the floor of the orbit, and the pterygoid fossa 
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were grafted by a split thickness dermatome graft.15 A toy balloon inflated through a tied- 
in catheter was used as a pressure dressing over the grafted area (see Fig. 15,c and d). After 


the cheek flap was sutured in place a counterpressure bandage was applied to the face. 


Fig. 10. 





Fig. 11. 


Fig. 10.—CAase 2. Specimen viewed from the medial aspect. The incisors to the right 
and inferiorly. The lateral wall of the nasal cavity showing the inferior and middle turbinates. 
The floor of the orbit removed to show the tumor expanding posteriorly. Note diffuse involve- 


ment of the hard palate. 


Fig. 11.—Case 2. Specimen split. Note the white slimy and mucoid surface of the tumor 


mass. 


The postoperative course was uneventful. The tracheotomy tube was removed the third 
The balloon was deflated and removed on the seventh day. The removal of skin sutures 


day. 
On the fourteenth day the patient was discharged 


had to wait the deflation of the balloon. 
with a well-healed skin wound and a two-third take of the dermatome graft. 
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Fig. 13. 


Low-power photomicrograph. 


Fig. 12.—Case 2. 
and the tumor below. 


Fig. 13.—Case 2. High-power photomicrograph showing the characteristic histologic 
features. Some sections show thin bony trabeculae. Throughout the tumor the dominating 


feature is the uniformity of cell structure and reticular texture of the matrix. No mitotic 
figures are seen. 


Normal mucosa above a zone of fibrosis, 














4 


Fig. 14.—Case 2. Twelve days postoperatively. The dark diffuse shadow on the face is 
due to ecchymosis of the cheek flap. The ocular movements are well coordinated. At no time 
in the postoperative period did the globe of the eye change its position, a complication fre- 
quently seen in the earlier operations.“ 








Fig. 15.—a, Showing the modified Ferguson and the small zygomatic incisions. The 
ligation of the external carotid artery is the keystone of the operative technique. We think 
the tracheotomy is optional. An orothracheal tube during the operation and the routine post- 
operative mouth care can replace it. b, Note the extent of bone resection. The pterygoid 
laminae are not excised usually, but they can be included in the excision if so desired. c, 
The balloon with a tied-in catheter. d, After having covered the raw areas by the skin graft, 
the balloon is introduced through the nostril. The cheek flap is sutured in two layers and the 
balloon inflated to the desirable size. When a facial counterpressure bandage is applied the 
balloon moulds itself to the contour of the cavity. The balloon dressing exerts a continuous 
uniform pressure on the grafted areas. It does not adhere to the underlying tissues. Dress- 
ings are simplified, and during its removal tissues are not traumatized. 
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He came back to us on June 28, 1951, for a minor correction of some intranasal 
synechiale which were released. The facial contour was improved by the insertion of a small 
cancellous bone graft in the infraorbital region. 

He was instructed to return for the fitting of a prosthesis. To date, sixteen months 
postoperatively, there are no signs of recurrence noted. 


Discussion 

Both cases reveal the features of a benign maxillary bone tumor. Both 
show a histopathology characteristic of a pure myxoma according to the 
criteria set by Stout. In Case 1 the history of trauma seems to be linked 
with the onset of the growth. In Case 2 one of the outstanding features is 
the acceleration of the growth of the tumor following trauma of a tooth 
extraction. In both of the cases the x-ray diagnosis was not definitive, which 
conforms to similar experiences by others.* ** 

The en bloc radical removal of the maxilla seems to be the only rational 
approach to the problem in the advanced stage of the disease. Local wide 
excision is permissible in the early, small and accessible tumor. However, 
myxomas of bone do not have a sharp line of demarcation. Radiotherapy 
apparently has no curative value. The risks of a radical maxillary resection 
and the undesirable postoperative sequelae are minimized by the modern 
surgical care and technical improvements.* * 1° *¢ 


Summary 
A brief survey is made of the present concept of pure myxomas. Two 
cases of pure maxillary myxomas are reported, bringing up the number so 
far reported to nine. A short account is given of the surgical management 


of one of the eases. 
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NEUROBLASTOMA OF THE MAXILLA 


Report of a Case 


Epwarp C, ARMBRECHT, D.D.S., F.A.C.D.,* AND WAYNE A. WATERMAN, B.A., 
D.D.S.,** WHEELING, W. VA. 


EUROBLASTOMA is infrequently seen in the maxilla, particularly in the 
younger age groups. This case illustrates the clinical course of the dis- 
ease, and an attempt has been made to summarize briefly the problems of 
differential diagnosis. 
Case Report 

R. H., an 8-month-old white male infant, was referred to the Oral and Maxillo-Facial 
Service, Ohio Valley General Hospital, on Oct. 7, 1950, by Dr. R. C. Bond, Chief of Pediatric 
Service. 

Chief Complaint and History of Present Illness.—There was a lemon-sized swelling of 
the right maxilla extending from the right incisor region to and beyond the tuberosity of the 
right maxilla. The parents had first noticed a small swelling of the crest of the alveolus 
of the right maxilla four weeks previously. X-rays taken by a dentist at that time were 
inconclusive. 

Past History.—Three or four months previous to admission the baby had fallen a dis- 
tance of about four feet. Whether or not the baby had injured this area at that time could 


not be determined. There was no other history of trauma and there had been no operations, 


illnesses, or other injuries. 

Family History.—The family history was negative. There was no history of malignancy, 
congenital fissures, cysts, or any other congenital abnormalities. 

Examination Findings.—The swelling of the right maxilla was the size of a lemon, 
extending from the midline of the palate laterally to the buccal suleus and from the right 
incisor region to and beyond the tuberosity of the maxilla on that side. The mucous mem- 
brane over the swelling was moderately bluish in color, smooth, and without ulceration. No 
fistula was present and there had apparently been no drainage. Two large blood vessels en- 
tered the mass anteriorly. 

The right cheek was markedly bulged and the right eye was rotated slightly upward 
with moderate exophthalmos, The mass was found solid on palpation, except at one point 
where it felt soft. Upon percussion it was negative for fluid wave. It was apparently pain- 
less (Figs. 1 and 2). 

Roentgenographic Findings.—Radiographs of the facial bones including an axio- 
projection at the base of the skull and maxilla showed a large, well-defined area of rarefac- 
tion in the body of the right maxilla. Alveolar structures appeared somewhat disrupted 
but one could not determine definitely whether there was actual bone destruction. There was 
nothing on x-ray study on which to base a definite diagnosis, except the rarefaction of max- 


illary bone (Fig. 3t). 


*Chief, Oral and Maxillo-Facial Surgical Service, Ohio Valley General Hospital. 
**Resident, Oral and Maxillo-Facial Surgical Service, Ohio Valley General Hospital. 
+C. H. Clovis, M.D., and A. K. Butler, M.D., Radiologists, Ohio Valley General Hospital. 
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General Physical Findings.—The patient was a well-developed, well-nourished white 
male infant. Positive findings were limited to the lesion described. There was no lym- 
phadenopathy in the neck, axilla, or inguinal regions. The lungs were negative to percussion 
and auscultation; breath sounds were normal. Rate, rhythm intensity, and quality of all 
heart sounds were normal. No murmurs were heard. The abdomen was soft and pliable; 


there were no masses. 


Fig. 1. 





Fig. 2. 


Figs. 1 and 2.—R. H., aged 8 months; tumor of maxilla. 


Laboratory Examination.— 

Urinalysis: Negative except for uric acid crystal deposits. 

Complete blood count: Hemoglobin: 54.6 per cent or 8.5 Gm.; R.B.C., 4,820,000 per 
c.c.; W.B.C., 21,200 per c.c.; polymorphonuclear leukocytes, 20 per cent; lymphocytes, 67 per 
cent; eosinophiles, 7 per cent; Rh: positive, type O; Mazzini, negative; Vollmer, negative. 
Treatment and Course.—On Oct. 1, 1950, a biopsy was done. Preoperative sedation 
Under endotracheal ether anesthesia, an incision was made along the 
The mucoperiosteum was freed from its attach- 
The contents were seen to be 
Several incompletely formed 


was Seconal, gr. 1%. 
crest of the alveolus of the right maxilla. 
ment to the bone and a very thin fibrous capsule was incised. 
composed of finely lobulated, solid, whitish-appearing material. 
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A frozen section showed evidence of a 


deciduous teeth were lying within the tumor mass. 
With better visibility the mass 


malignant tumor but the specific type was not determined. 
appeared to be displacing the oropharyngeal canal to the left, and extended down to the 


trachea. No attempt was made to enucleate the mass completely. Gelfoam was placed in 
the cavity created, and the operative wound was closed by routine suturing. 
had been administered preoperatively. This was repeated. 


Whole blood, 125 «.c., 
This was 


Crysticillin, 300,000 units, had been administered twenty-four hours preoperatively. 


continued. 





Fig. 3. 


Gross appearance showed that the excised material was pale 


Pathologic Diagnosis. 
Microscopic examination of sections of the 


reddish brown, moderately soft in consistency. 
tissue showed a tumor composed of cells which were spherical in shape for the most part. 
The nuclei were rounded and hyperchromatic and some cells showed a zone of cytoplasm 
The cells were growing in groups in spaces between a delicate con- 
In dense clumps of cells there was a mixture of spindle-shaped cells 
The tumor cells were embryonic 


much like lymphocytes. 
nective tissue stroma. 

like fibroblasts. There was no evidence of bone formation. 
in character and were not typical of myeloma but may be of endothelial origin as in Ewing’s 


tumor. The nuclei of the cells showed an occasional mitotic figure, indicating their malignant 


character. 

Diagnosis: Ewing’s tumor of maxilla.* 

This case was reviewed by Bradley L. Coley, M.D., Bone Tumor Department, and Fred 
W. Stewart, M.D., Pathologist, Memorial Cancer Hospital, New York, both of whom felt 
that this was a neuroblastoma probably arising from nerve elements of the fifth nerve or 
possibly a metastatic tumor from a retroperitoneal neuroblastoma (Fig. 4, 4 and B). 


*H. G. Little, M.D., Pathologist, Ohio Valley General Hospital. 
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Treatment and Course.—On Oct. 20, 1950, two radium tubes containing 30 mg. each of 
radium were introduced into two surgically created canals extending into the mass. The 
radium was left in place for eight hours. On Oct. 23, 1950, the same procedure was repeated. 





A. 





Fig. 4.—A, Low-power photomicrograph (X40), showing characteristic dense stroma 
and grouping of the cells; B, high-power photomicrograph (X400) showing atypical growth 
of the cells with some mitotic figures present. 


Thus a total of 960 mg. hr. of radium irradiation was administered. Weekly complete blood 
counts were made and the patient was transfused with fresh whole blood as needed. 

There was an increasingly rapid regression in the size of the mass. On Dec. 22, 1950, 
examination revealed the swelling to have almost completely disappeared. The mucous mem- 
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brane was completely closed and normal, except at two points where the radium needles had 
been placed. There had been neither a mucositis or epithelitis. The patient was eating well 
and appeared normal in all respects. 

On Jan. 22, 1951, examination of the patient revealed that the tumor mass had reap- 
peared at the original site. Complete physical examination and scout films of skull, chest, 
abdomen, and extremities failed to reveal any abnormalities. 

X-Irradiation.—Since the initial reaction to radium had been so marked it was decided 
to administer x-ray therapy on a palliative basis. A total of 2,000 r over a ten-day period 
was delivered through a 7.5 by 10 cm. cone using a 200 kv. machine with the following fac- 
tors: 1mm. Al; 1 mm. Cu filtration, 1.55 mm. hul; 15 Ma., 50 em. 8.T.D. using a constant 
potential.* 

Result._There was only slight regression of the tumor mass beginning approximately 
two weeks following the final x-ray treatment. Six weeks following the final x-ray treat- 
ment the mass had returned to its original size and subsequently increased rapidly in size. 





Fig. 5. 


The infant expired on April 8, 1951. Permission for autopsy was refused by the parents. 
Physical examination post mortem revealed massive local extension to the clavicle. The entire 
face was markedly distorted and the nose was flattened. The right eye was closed and the 
right periorbital region was markedly distended. No other masses were palpable in the neck, 
abdomen, or other bones (Fig. 5). 


Discussion 
Despite the fact that the pathologists were unable to agree on a diag- 
nosis, this was considered to be a neuroblastoma, Numerous other possi- 
bilities had to be considered, but the outstanding feature of this case was the 
remarkable regression of the tumor following the implantation of radium. 
The various possibilities are described in Table I modified from Ackerman 
and Regato.1. Ackerman and Regato summarize the differential diagnosis be- 


*C. H. Clovis, M.D. and A. K. Butler, M.D. Radiologist, Ohio Valley General Hospital. 
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tween Ewing’s sarcoma and neuroblastoma as follows: A neuroblastoma has 
bone metastases in a large percentage of cases. It arises from primitive neuro- 
blasts. 

The typical section of neuroblastoma shows a large number of cells with 
narrow rim of cytoplasm, slightly larger than normal lymphocytes. ‘‘Ball- 
like’’ areas indicate an early stage of the rosette formation. Neuroblastoma 
has a rapid clinical course from right or left suprarenal gland to respective 
orbital area (right or left). It has an unexplained predilection for this region 
and is accompanied by exophthalmos and ecchymosis of the orbital tissue 
usually with clinical adenopathy.? Scout films of the abdomen should be 
taken routinely. Skeletal] fibroneuroblastoma will mimic the Ewing’s tumor 
in many ways.® The skull frequently shows areas of destruction, and sections 
from these areas showing rosettes always indicate neuroblastoma. In the ab- 
sence of the typical rosette formation, the lesion may be a Ewing’s tumor.‘ 
In the advaneed cases of neuroblastoma in which bone metastases are present 
the patient usually lives only a few months, and the younger the patient the 
shorter the duration of the disease. Infrequently a neuroblastoma may un- 
dergo a spontaneous regression or transition from a very undifferentiated 
variety to a benign variety of medullary origin such as ganglioneuroma.’* 
Radiation therapy offers improvement mostly by regressing the local lesion, 
not a cure. 

Metastatic neuroblastoma (sympathicoblastoma)* of the suprarenal gland 
is impossible to differentiate from Ewing’s sarcoma and from bone changes 
alone. It often occurs in early childhood. Scout x-ray films of the abdomen 
and intravenous pyelograms may reveal evidence of the tumor in the region 
of the suprarenal gland. The rosettes found in the microseopie sections are 
always positive for neuroblastoma although not always present. 


Summary and Conclusions 
1. Primary neuroblastoma of the maxilla has not previously been reported 


in an infant of this age (8 months). 
2. The differential diagnosis between Ewing’s tumor and neuroblastoma 


is difficult to make on pathologie section alone. 
3. The marked regression of the tumor mass following radium implanta- 


tion is typical of neuroblastoma. 
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CENTRAL OSSIFYING MYXOFIBROMA OF THE MAXILLA 


JAMES H. Quinn, D.D.S.,* Camp PENDLETON, CALIF., AND Haroutp M. FuLLMER, 
B.S., D.D.S.,** NEw ORLEANS, La. 


IBROMAS arising from within the mandible or maxilla are relatively rare. 

It is for that reason that this case is reported. According to Thoma’ and 
Stones,’ central fibromas may arise from the mesenchymal portion of the tooth 
germ or a periodontal membrane. According to Thoma’ central fibromas may 
also develop into cementomas or ossifying fibromas depending on whether the 
cells comprising the tumor differentiate into cementoblasts or osteoblasts. 


Case Report 


History.— A Negro woman, aged 27, was first seen at the Dental Clinic, Charity Hospital 
of New Orleans, on Aug. 4, 1951. The patient first noticed a lump in the maxillary left first 
molar area on the buccal aspect about two years previously. The lesion grew slowly and was 
not painful. 





Fig. 1.—Clinical appearance of the tumor with the obvious bulging of the alveolar and 
maxillary bone in the bicuspid molar area. 


About one month before the patient was seen at Charity Hospital the maxillary left 
second bicuspid and the first molar were extracted and a biopsy of the tumor was done. 
The histopathologic examination showed chronic inflammatory tissue. 


The opinions expressed in this article do not reflect the views of the United States Naval 
Dental Corps. 

*Assistant Professor of Oral Surgery, Loyola School of Dentistry, New Orleans, La. 
(on military leave). Presently, Lieutenant (junior grade), Dental Corps, United States Naval 
Reserve; Oral Surgeon and Member of Maxillofacial Surgical Team, United States Naval Hos- 
pital, Camp Pendleton, Calif. 

** Associate Professor of Pathology, Loyola School of Dentistry, New Orleans, La. 
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Examination.—Clinical examination of the oral cavity disclosed a large bulging mass 
about 3 cm. from the maxillary left first premolar to the left second molar (Fig. 1). The 
bulge was confined to the buccal aspect of the alveolar process. The mass was very hard in- 
dicating bone displacement. The mucosa covering the tumor was normal in color and texture, 
with no ulceration. 

Radiologic examination revealed extensive expansion and infiltration of the maxilla by a 
radiolucent process from the first bicuspid distally to the second molar and superiorly to the 
floor of the maxillary sinus (Figs. 2 and 3). 





_ Fig. 2.—Dental radiograph of the tumor showing the areas of radiolucency and the 
ossifying bony trabeculations within the lesion. The superior extension of the lesion almost 
involves the maxillary sinus. 





Fig. 3.—An occlusal film was used for this projection which gives another perspective of the 
lesion and the surrounding structures. 


A deep biopsy was done by reflecting a large, soft, tissue flap and removing some 
of the paper thin bone over the tumor with a large curette; a representative piece of the white, 
soft, homogenous tissue was sent to the pathology department for histopathologic examina- 
tion. The diagnosis of central ossifying myxofibroma of the maxilla was returned. 

This diagnosis was compatible with the clinical history and appearance of a benign 
tumor. The lesion was slow growing and was confined within the bony cortices. If it had 
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Fig. 4. 
Fig. 5 
Fig. 6. 





Figs. 4 and 5.—Photomicrographs showing the loosely arranged fibrocytes in a mucoid 
stroma. The collagen fibers present were widely separated and not hyalinized. 

Fig. 6.—A section showing bony trabeculation with connective tissue cells differentiated 
into osteocytes. : 
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been malignant in all probability there would have been ulceration due to destruction of the 


bone cortex and mucosa covering it. Malignant tumors have no regard for tissues with which 


they come in contact. 
Histopathology.—The tumor was 
separated from one another in a mucoid stroma. 
widely separated and not hyalinized (Figs. 4 and 5). 
were bone trabeculae where the connective tissue cells had differentiated into osteocytes 
differentiated, and presented no evidence of malignancy. 


(Fig. 6). All cells were adult, well 
These findings are compatible with a diagnosis of central ossifying myofibroma. 


composed of loosely arranged fibrocytes widely 
Collagen fibers were present but they were 
In some sections of the tumor there 


Treatment.— 
A complete blood count, hemoglobin, clotting and bleeding time, Kahn 


Preoperative : 
Prophylactic measures included 


and Kline tests, and urinalysis were within normal limits. 
terramycin (500 mg. every 6 hours) which was started twenty-four hours before the surgical 
procedure. 

Operation was performed Aug. 14, 1951, under nasal endotracheal anes- 


Operative: 
Then a vertical 


thesia. The upper left first bicuspid and second molar teeth were extracted. 
incision was made at the mesial point of the left cuspid tooth and posterior to the tuberosity. 
The mucoperiosteum was reflected superiorly from the alveolar bone to expose the bony 
The bulk of the bony covering was removed with a rongeur forceps and the fibromatous 


mass. 
currettes. It was found that during the removal of the 


soft tissue was enucleated with 





Fig. 7.—Postoperative view one month after surgery, the first premolar and the second molar 
teeth had been removed with the tumor. 


tumor, while approximating the antral floor, a few small perforations had been made into the 
sinus. To be as sure as possible that all remnants of the tumor were removed, a slowly re- 
volving pear-shaped acrylic bur was used to cover the bony extensions of the mass and thus 
remove, in addition to the tumor remnants, a small amount of contiguous bone. 

Gelfoam was laid over the small antral perforations and placed loosely into the bony 
defect as a space obliterator. The soft tissues were approximated and closed with interrupted 
000 black silk suture. 

Postoperative: 
first five hours to control swelling, sedation, analgesics, and forced fluids. 
clinical evidence of hemorrhage through the antral perforations as indicated by the absence 


The patient’s terramycin therapy was continued along with ice bags the 
There was no 
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of a bloody discharge through the right nostril. The sutures were removed on the sixth post- 
operative day and the patient, whose recovery had been uneventful, was discharged and 
followed as an outpatient. 

The patient was examined periodically every month for any evidence of a recurrence 
(Fig. 7) and will continue to be followed for several years. 


Summary 
A rare tumor, central ossifying myxofibroma of the maxilla, has been pre- 
sented with discussion and treatment. This case illustrates the necessity for 
removing a representative section of the tumor itself upon biopsy, not a section 
of superficial tissue, as was done on the first biopsy. 


References 


1. Thoma, K. H.: Oral Pathology, St. Louis, 1950, The C. V. Mosby Company. 
2. Stones, H. H.: Dental and Oral Diseases, Baltimore, 1952, Williams & Wilkins Com- 


pany. 

















A SMALL AMELOBLASTOMA OF THE MANDIBLE 


James H. Quinn, D.D.S.,* Camp PENDLETON, CALIF., AND Harotp M. FULLMER, 
B.S., D.D.S.,** New Or LEANS, LA. 


8 gomissed ameloblastomas are not recognized until they have attained con- 
siderable size. They cause no symptoms of pain or distress and therefore 
patients do not seek professional aid until quite far along in the process of 
the tumor’s growth. 

These lesions occur most often in men, in the mandible rather than in the 
maxilla, and are not confined to one age group.’* In the mandible the tumors 
are found most often in the symphysis, the molar area, or the ramus. The 
growth of the tumor is slow causing expansion of the bony cortices without 
involving the soft tissue, a sign of its relative benign character. 

There is a great tendency for ameloblastomas to recur if inadequately 
removed. Curettement of the lesion is rarely ever effective, therefore it is 
necessary to remove some of the contiguous bone to insure against a recur- 
rence. 

The tumors are formed most commonly from a genetic disturbance of the 
dental lamina or existing epithelial cell nests.** A disturbance of the dental 
enamel organ would produce a lesion relatively early in life, while epithelial 
nests may at any time be activated into production of a tumor. 


Case Report 


History.—A Negro man, aged 65, appeared June 26, 1951, at the dental clinic, Charity 
Hospital at New Orleans for a routine full-mouth radiologic examination to rule out any oral 
focus of infection. The consultation came from the male internal medicine clinic where 
he was being treated for hypertension. 

During the diagnosis of the dental radiographs a small polycystic area between the 
mandibular left lateral incisor and cuspid teeth was observed (Fig. 1). There was no 
etiological agent such as carious teeth, nonvital teeth, or advanced periodontal lesions 
which could produce this lesion. Because of this a diagnosis of a developmental cyst, with 
the possibility of early ameloblastoma due to the polycystic appearance, was made. 


Examination.—The teeth were noncarious and were not mobile. The gingival tissue 
was healthy in color and texture. There was no sign of supra- or subgingival calculus or 
periodontal pocket formation. 

Treatment.—Under local anesthesia the mucosa was incised and reflected away from 
the alveolar bone in the area of the mandibular left lateral incisor and cuspid teeth. The 

The opinions expressed in this article do not reflect the views of the United States Naval 
Dental Corps. 

*Assistant Professor of Oral Surgery, Loyecla School of Dentistry, New Orleans, La. 
(on military leave). Presently, Lieutenant (junior grade), Dental Corps, United States Naval 
Reserve; Oral Surgeon and Member of Maxillofacial Surgical Team, United States Naval Hos- 
pital, Camp Pendleton, Calif 

** Associate Professor of Pathology, Loyola School of Dentistry, New Orleans, La. 
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Fig. 1.—Dental radiograph disclosing the small polycystic ameloblastoma between the 
roots of the lower left cuspid and lateral incisor teeth. Note the absence of carious or 
periodontal pathology, suggesting a developmental lesion. 





Fig. 2. Fig. 3. 


ig. 2.—The tumor is composed of a dense mass of connective tissue containing strands 
of epithelium, columnar on the periphery and stellate toward the center. 
Fig. 3.—Toward the center of the epithelial strands the cells either keratinized or de- 
generated and the area became cystic. 
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cuspid was extracted and the tumor was found to be clinging to the mesial aspect of the 
root. The lateral incisor was extracted and the bony cavity, which had been occupied by 
the lesions, was thoroughly curetted. The overlying mucosa was sutured. 

The clinical appearance of the tumor was one which was partly vascular and partly 
avascular. The tissue closest to the crown was definitely vascular and reddish, but the 
tissue near the apex was apparently composed of a translucent membrane filled with a 


clear fluid. 


Histopathology.—The tumor clinging to the cuspid was submitted to the Pathology 
Department at Loyola University School of Dentistry for histopathologic examination. The 
tumor was composed of a mass of adult, well-hyalinized, connective tissue in which there 
were masses of epithelial cells. On the periphery of these masses, the epithelial cells tended 
to be cuboidal or columnar resembling ameloblasts. Toward the center of these masses 
the epithelial cells tended to become stellate resembling the stellate reticulum, or to be- 
come keratinized, or to degenerate entirely leaving the area cystic (Figs. 2 and 3). The 
section showed slight chronic inflammation. The microscopic appearance was compatible 
with a diagnosis of follicular type of ameloblastoma. 





Fig. 4.—Postoperative view after removal of the ameloblastoma, contiguous teeth, and 
alveolar bone. Extreme radicalism was not resorted to because of the patient’s age and the 
size and character of the lesion. 


After learning that the tumor was an ameloblastoma, on July 6, 1951, the patient was 
operated on again to do a more radical removal of bone in the area. Under iocal anes- 
thesia the buccal and lingual bone was exposed by reflecting the mucosa in the area of the 
lower left lateral incisor and cuspid, and the buccal and lingual bone was removed with 
rongeur forceps down to the depth of the tumor. Using a large round bur, bone was re- 
moved until it was felt that adequate measures had been taken to remove any remnants 
of the tumor (Fig. 4). Since the tumor was not invasive peripherally and because it came 
out so easily, still attached to the cuspid tooth, it was felt that a more radical procedure 
was not indicated, Also in view of the patient’s age and the very small size of the lesion 
it was felt that the procedure carried out was justified. 

The patient will be examined periodically for clinical or radiologic evidence of re- 
currence. 


Summary 


A small ameloblastoma was found on routine radiologic examination. The 
tumor most probably arose from Hertwig’s epithelial root sheath on the inter- 
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alveolar bone because the patient was 65 years of age and this fact would ob- 
viate a genetic disturbance of the dental enamel organ. 

It seems unusual to find so small an ameloblastoma in a patient 65 years 
of age. 
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RIDGE EXTENSION OF THE LOWER ALVEOLAR BUCCAL SULCUS* 


JAMES L. Brap ey, D.D.S., M.S.D., M.Sc.,** Great Lakes, ILL. 


VER a period of years alveolar bone may undergo many changes in the 

edentulous mouth. This patient had osteomyelitis of the mandible which 
caused marked destruction of the alveolar ridge, making him unable to wear 
satisfactory prosthetic appliances. This case is reported because surgery 
finally aided the patient in his ability to wear dentures. 

On June 6, 1948, N. L. B., a 47-year-old white man, an officer in the 
United States Navy, was admitted to the United States Naval Hospital, St. 
Albans, Long Island, N. Y., with a complaint of hoarseness. 

History of Present Illness.—This man had been admitted to the otolaryng- 
ology service for observation. After study it was the opinion of a Board of 
Medical Survey that this officer had a partial paralysis of the right vocal 
cord, the cause of which was not determined. He had his teeth extracted 
because of a periodontal infection in 1942, at which time he had an acute 
osteomyelitis of the mandible and had been hospitalized for about a year. 
He had been given prosthetic treatment at several activities in the past few 
years with a moderate degree of success. 

Past History.—The patient did not recall any childhood diseases. He 
had malaria in 1937. He had lobar pneumonia in 1939 and following this 
had numerous upper respiratory infections. He had osteomyelitis of the 
mandible in 1942 following the extraction of his teeth. 

Family History.—His father had died of a traumatic injury. His mother 
was living and well. 

Examination Findings.—Examination revealed no abnormal bony defects. 
The eyes, ears, and nose showed no abnormality. There was no cervical 
adenopathy. Oral examination revealed a completely edentulous ridge of the 
maxilla with normal alveolar contour and muscle attachments. The mandible 
was edentulous with a loss of the labial suleus and saucerization of the 
alveolar ridge in the anterior portion. This extended approximately from 
the right mental to the left cuspid region. There was about a 2 mm. suleus 
on the lingual side of the alveolar ridge. On palpation there was tenderness 
of the ridge in the anterior region. Roentgenograms showed a mandible of 
normal shape and contour except in the anterior region where it was irregular 
and was about 1 em. in height from the crest of the ridge to the inferior 
border. 


*The opinions or assertions contained herein are the private ones of the writer and not 
to + construed as official or reflecting the views of the Navy Department or the Naval Service 
at large. 

**Commander, Dental Corps, United States Navy, United States Naval Hospital. 


953 








954 JAMES L. BRADLEY 


General Physical Findings.—Physical examination showed a _ well-de- 
veloped, well-nourished white man in no acute distress, who had a moderately 
hoarse voice. His blood pressure was 124/82, weight, 154 pounds, and pulse 
rate was 84 per minute. His temperature was 98° F. The chest was 
symmetrical. The lungs were clear. Abdomen was pendulous. There was 
no tenderness. No masses could be felt. Extremities were negative. 


Fig; 1. 





Fig. 1.—The immediate extension of the buccal sulcus. 
Fig. 2.—Extraoral sutures tied to cotton rolls. 





Laboratory Examination.—The Kahn test was negative. Blood examina- 
tion showed 4,100,000 erythrocytes and 8,700 leukocytes, of which 68 per cent 
were polymorphonuclear neutrophils, 30 per cent were lymphocytes, and 2 
per cent were eosinophils. Urinalysis was negative. 

Treatment and Course.—It was decided that a ridge extension operation 
might aid the patient in the use of dentures; therefore the patient was referred 
to the dental service. 
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Operation.—On Oct. 6, 1948, premedication of pentobarbital sodium, 114 
gr., and atropine sulfate, 499 gr., was given one hour before surgery. Under 
2 per cent procaine regional and infiltration anesthesia, the patient was pre- 
pared and draped in the usual manner. An incision was made into the 
mucosa on the buceal and labial surfaces of the anterior segment of the 
mandible about 1.5 em. away from the osseous structure. By blunt dissection 
the mucosa was undermined as far as the bone, and sharp irregular spicules 
of alveolar process were removed; connective and sear tissue was excised. 


Fig. 3. 





Fig. 4. 


Fig. 3.—Postoperative appearance of the ridge six weeks after surgery. 
Fig. 4.—Postoperative model of the alveolar ridge. 


The lip and cheek side of the incision was undermined. The mucous membrane 
flap was then sutured to the periosteum by use of atraumatie Dermalon. 
Then with a mattress type of stitch, silk was passed through mucous mem- 
brane, muscle, and skin to the outside, securing a 4 mm. rubber tube which 
extended the flap and formed tension for the new gingival suleus (Fig. 1). 
The extraoral sutures were tied around cotton rolls (Fig. 2). 
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The patient received 50,000 units of penicillin every three hours intra- 
muscularly and this was continued postoperatively. He was given sulfa- 
diazine, 1 Gm., and sodium bicarbonate, 10 gr., every six hours. Codeine 
sulfate, 4% gr., was prescribed for the relief of pain. On Oct. 8, 1948, the 
second postoperative day, there was moderate swelling in the symphysis 
region. Ice packs were prescribed to control swelling. The wound was 
irrigated with warm saline solution every two hours. On Oct. 10, 1948, the 
sutures through the skin were removed. The swelling had subsided. The 
postoperative course was without distress, and on Oct. 16, 1948, the intraoral 
sutures were removed. The operation resulted in an adequate labial sulcus 
(Figs. 3 and 4). 

The patient was referred to the prosthetic department where new 
dentures were constructed. The patient could tolerate them well and function 
was excellent. He was then transferred to the medical service for a dis- 
charge to duty. He was seen in March, 1949, and the dentures functioned 
well. He stated he was quite happy at the result. 


Comment.—The technique for ridge extension used in this case was a 
modification of that of Kazanjian.t The history of a previous osteomyelitis, 
the sequela, might have aided in the loss of structure in the anterior region 
of the mandible. The success of this type of operation depends upon the 
extension of as deep a suleus as possible. Care must be exercised not to dis- 
turb the periosteum and the excision must develop a flap large enough to 
cover the new former ridge. Gratifying results may be obtained with this 
plastic procedure if the cases are selected with care. 


Reference 
1. Kazanjian, V. H.: Am. J. Orthodontics and Oral Surg. (Oral Surg. Sect.) 26: 175, 1940, 








Periodontia 


THE DIAGNOSIS, PROGNOSIS, AND TREATMENT OF THE 
LOOSE TOOTH 


MELVIN L. Morris, B.S., M.A., D.D.S.,* New York, N. Y. 


Introduction 


HE PROBLEM of the loose tooth is one that enters every phase of dental 

practice. The question of extraction or retention must be faced in perio- 
dontia, fixed bridgework, and removable partial denture prosthesis. The 
few analyses* * ** *° to be found on this subject have been accurate but lim- 
ited in scope. 

It must be clearly understood that the prognosis of a tooth is not totally 
dependent on the amount of movement. A third degree movement may mean 
destruction for one tooth and favorable prognosis for another. Appraisal of a 
particular tooth depends primarily on recognition of the reasons for lack of 
firmness and, then, on the chances for their elimination. The degree of mobil- 
ity depends on the balance between applied forces and the resistance of 
the periodontium. This may be represented by the following proportion: 

Force 


Mobility x ——— ; 
Resistance 


Mathematically, there are infinite variations of numerator and denom- 
inator that may affect mobility. It is evident that any survey of the loose 
tooth must be concerned with all elements that control foree and resistance. 


I. Force 


Forces directed against a tooth result mainly from mandibular movement. 
Others may come from habits involving tongue or cheek. Since the perio- 
dontium is constructed (Fig. 1) so as to resist vertical forces most efficiently, 
the ideal state of equilibrium would involve physiologic intensities acting in a 
vertical direction, coming into play only when chewing, speaking, or at the 
end of the act of swallowing. Marked deviations from this are likely to upset 
the equilibrium between force and resistance. 

A brief resume of established physical principles may aid in understand- 
ing applied forees in occlusion, Engineering analyses'® ** ** show that a 
force applied directly to the center, or within the central third (or ‘‘kernel’’) 
of a mass, exerts only a compressive action (Figs. 2 and 3,a). When directed 
aii oul des Gnd FP Section of Periodontology, School of Dental 
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externally to this area, however, a twisting motion is added. This resultant 
torque or moment is the product of the force and its perpendicular distance 
from the center of rotation. 











Fig. 1.—Simplified representation of fiber apparatus offering resistance to occlusal 
forces. A, Gingival fibers; B, circular fibers; C and E, oblique fibers; F,, vertical fibers; CE 
cementum; AB, alveolar bone. 


10 


KERNEL 


CENTER of 
ROTATION 


Fig. 2.—Compressive action exerted by forces within central third (or kernel) of occlusal area. 





A force originating directly above the object, but moving at an angle 
(Fig. 3, b), produces a turning moment if it is outside of the kernel where 
its perpendicular emanates toward the center of rotation. Employing units 
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of pounds and feet, the moment would be fifty foot pounds. When applied 
from a more distant point (Fig. 3, c) the moment is larger since the perpendicu- 


lar is longer. 
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(M) or torque is the product of force and the perpendicular distance 


Fig. 3.—Turning moment 
from the center of rotation. 


Repeating this force parallel to the long axis but five feet away also pro- 
duces a moment of fifty (Fig. 3, d). Application of this force five feet away, 
but at an angle, would produce a moment greater than fifty (Fig. 3, e). 

The variables in the application of force to a tooth are shown : 

Forces 
A. Intensity 
B. Direction 
1. vertical 
2. oblique 
C. Frequency of application 


A. Intensity —The thickness and trabecular architecture of bone are par- 
tially the consequences of muscular forces acting upon them. This compen- 
satory development produces periodontal resistance able to match intensities 
of foree. Conversely, intensity of maximal masticatory force is lower** in eases 
where resistance has been reduced by marked bone loss. However, counter- 
balaneing of the force-resistanece antagonism is not always successful. De- 
struction and mobility result. 

Habits involving the clenching of foreign objects are in this category. 
The confining of the entire masticatory impetus by small hard objects such 
as pencils, bobby pins, or nails*® against one or several teeth produces tre- 
mendous local pressures. 

The same effect is produced without foreign substances when only a few 
teeth remain in the mouth or when occlusal irregularities exist. Possibly the 
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most vicious of the latter is the premature acentric contact. For a brief in- 
stant, at each closure of the jaws, two or more teeth take the entire load. Other 
examples are noted in eccentric movements when the length or shape of a cusp 
may cause a tooth to absorb more than an equitable share of the biting burden. 

Recent experimenters”* *' concluded that masticatory efficiency is solely 
dependent on the effective occlusal contact area or ‘‘food platform area.”’ 
Later work?’ divulged newly erupted sharply cusped teeth to be unexpectedly 
efficient for the measured ‘‘food platform area,’’ the opposite being true of 
worn teeth. This would indicate that chewing efficiency depends on both 
effective areas of occlusal contact and the sharpness of cusps. Thus, sharper 
cusps are more efficient and need less force to cut food, the converse applying 
to flatter cusps. However, in the latter case, the forces are closer to the een- 
ter of rotation (Figs. 3, d and e, and 4) and may actually produce a smaller 
torque. 

B. Direction.—1. Vertical.—This type tends to transmit a physiologic stimu- 
lus to bone but is destructive when repeated frequently (as in habits) or is 
confined to a few teeth by malocelusions or habits. 


2. Oblique.—Oblique forces produce torques that tend to crush and de- 
stroy the periodontium. They may be from an oblique source (Fig. 5, b) or 
may be the oblique resultant (Fig. 5, a) of vertical forces striking the angled 
surface of a cusp. The moment is proportional to the steepness of the angle. 


(a) Coronal Anatomy.—As noted above, sharper cusps tear food with 
less force but they also produce greater oblique resultant forces (Fig. 4). The 
ideal then becomes a moderately sharp and angled cusp that easily cuts the 
average diet, delivering a minimum of lateral forces. 

When vertical forces are directed against a section of the crown lateral 
to the long axis of the tooth, torques are produced. In Fig. 6 (as in Fig. 3, d), 
forces A and B are both vertical and of the same magnitude, vet B produces a 
greater resultant oblique force because it contacted the tooth at a greater dis- 
tance from its long axis than A. Therefore, wider crowns favor the propagation 
of greater moments. 

Another feature of coronal anatomy’ that modifies the forces acting on 
the periodontium is the length of the clinical crown, that part of the tooth 
standing free of bony support. This may include part of the anatomie root 
which has lost its connection with periodontal tissues. [Figs. 7 and 3, ¢ show 
equal forces striking two teeth of different clinical crown lengths. It is evi- 
dent that the longer crown (Fig. 7, A) produces a greater resultant oblique force. 
In addition, purely vertical forees will tend to produce mobility since less 
periodontal fibers are left to resist what were formerly physiologic stresses. 

(b) Position of Individual Teeth.—Vertical forces directed toward man- 
dible or maxilla‘are converted to oblique forces for individual teeth when they 
are twisted or tilted (Fig. 8). 

(ec) Relationship of Opposing Teeth.—The overbite-overjet relationship 
has a direct effect on the direction of applied forces in the anterior segments 
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Fig. 4. Fig. 5. Fig. 6. 





Fig. 4.—A larger moment resulting from steeper cuspal angulation. 

Fig. 5.—Oblique resultants from an oblique force and a vertical force striking an angu- 
lated surface. 

Fig. 6.—Larger torque produced by a wider occlusal surface. 


A 
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Fig. 7.—Larger moment (A) resulting from longer clinical crown. 
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Fig. 8.—Tilted tooth perverting a vertical into an oblique force. 
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Fig. 9.—Variations in overbite-overjet relationships and their resultant forces. 


Fig. 10.—Extreme oblique forces caused by grasping contact. 











DIAGNOSIS, PROGNOSIS, AND TREATMENT OF LOOSE TOOTH 963 


of the mouth. From the ideal end-to-end bite to the deep overbite and minimal 
overjet the force varies from vertical to horizontal. The more vertical the in- 
cisal guidance becomes, the greater are the oblique components of force 
(Fig. 9). 

Excessive contacts in lateral excursions also produce torques since they 
involve cuspal tips which are outside of the long axes of the teeth. Habitual 
grinding of teeth often results in opposing cuspal planes fitting together as 
two polished surfaces in a grasping contact (Fig. 10). The slightest eccentric 
function produces marked oblique resultant forces that continue without res- 
pite during the entire excursion until centric relation is reached. 

(d) Restorations and Replacements.—Any artificial substitution for miss- 
ing teeth or parts of teeth may, if not properly planned, produce or exag- 
gerate all aforementioned etiological factors. Especially to be condemned are 
the cantilever bridges so popular for the replacement of upper lateral in- 
cisors. Cantilevers (Fig. 11) produce a maximum of tipping and unless the 
forces on the pontic are minimal (as may occur in the case of an upper lateral 
incisor) they will produce marked mobility. Removable partial dentures 
act in exactly the same manner when saddle area adaptation is poor (Fig. 12). 





Fig. 11. Fig. 12. 
Fig. 11.—Widened periodontal membrane on mesial root of molar resulting from tipping 
of cantilever bridge. 
Fig. 12.—Tipping action of distal extension saddle partial denture. 














Fig. 13.—Tipping of abutments resulting from the bending of an excessively long fixed bridge. 


The saddle tips toward the ridge during function, exerting great leverages 
on the abutments. Torques are also produced by removable partial dentures 
as a result of poor clasp surveying, often requiring the forcible movement of 
an abutment during seating. Fixed bridges may cause oblique forces not only 
because of occlusal reasons already cited, but also because of too long a span.** 
The bending of the span tends to foree abutments toward each other (Fig. 13). 
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C. Frequency of Application—The intervals between normal occlusal 
usage allow for the necessary physiologic rest. However, the unceasing char- 
acter of many habits does not permit such tissue recovery. These habits may 
be of psychic origin or due to occlusal discrepancies, whether natural or 
man-made. In this latter group are those premature acentric contacts that 
appear suddenly after the insertion of an inlay or bridge. The clenching or 
grinding results from an effort by the patient to find his former occlusal 
position. Patients whose vertical dimensions have been raised beyond the 
limits of the free way space may develop the same practice in a subconscious 


attempt toward comfort. 


(To be concluded in the September issue of the Journal. References for the 
entire article will be published then.) 











Oral Medicine 


A CLINICAL STUDY OF TERRAMYCIN IN DENTISTRY* 


JuLIUS SCHAFFER, D.D.S.,** New York, N. Y. 


fe ” are an established and valuable adjunct to the practice of 
dentistry. The oral cavity, as approachable as the skin, has, like the 
skin, been exposed to a veritable barrage of antibiotic agents. Of these, peni- 
cillin, aureomycin, and terramyecin deserve the greatest consideration at 
present because they are effective against almost all the pathogens of the 
mouth. Oral infections still develop which do not respond to penicillin, aureo- 
mycin, or terramycin. They give emphasis to the need for laboratory study 
and culture as soon as resistance is encountered. 

Penicillin, because of its historical precedence and proved efficacy, is at 
present the antibiotic of choice. The appearance of resistant strains of bac- 
teria, of toxic reactions and sensitization of patients, has accentuated the 
importance of the newer broad-spectrum antibiotics, The great advantage of 
aureomycin and terramycin is that they can and should be given by mouth 
(the intramuscular injection is painful, and phlebitis may follow its intra- 
venous use). They have a wide application in the treatment of infections 
caused by both gram-positive and gram-negative bacteria, as well as many 
of the spirochetal, rickettsial, and protozoan infections. 

The unfavorable results following the use of the broad-spectrum anti- 
bioties are nausea, vomiting, and diarrhea. The incidences of these side re- 
actions are less after the ingestion of terramycin than aureomycin. The dis- 
appearance of the dominant bacterial strains may leave the resistant yeasts, 
Candida and Microcoeci, as the principal contaminants. 

The use of antibiotics in dental procedures is justified by experience in 
its empiric use, and an extensive bibliography of ease reports. The proper 
evaluation of antibiotic preparations in the mouth must await an adequately 
controlled series. This formidable task is yet to be performed. The purpose 
of the present report is to present the clinical results obtained with terramycin. 


Methods of Study 


A elinieal study of terramycin, used in a routine manner as the antibiotic 
of choice whenever and wherever indicated, was made at a municipal hos- 
pital.t Before the study began, whenever an antibiotic was needed, penicillin 
was administered intramuscularly in adequate therapeutic dosages. During 

*A study made by the Dental Department of Sydenham Hospital; all terramycin hydro- 
chloride used in this experiment was given by Chas. Pfizer & Co., Inc., Brooklyn, N. Y. 

**Associate Visiting Dentist, Sydenham Hospital. 

tSydenham Hospital. 
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the period of this study (approximately six months) all patients appearing 
for dental treatment who needed antibiotic therapy were given terramycin 
as the antibiotic of choice. 

-atients received oral preparations of terramycin for a total of 1.5 to 2.5 
grams a day. The average length of oral treatment was 2.66 days. The typi- 
cal dosage was 250 mg. every three hours. 

A series of 120 patients was recorded and analyzed. They presented 
themselves for treatment of 17 different clinical conditions. In the opinion of 
the various clinicians who treated the individual patients, 99 or 82.5 per cent 
of the patients responded ‘‘excellent’’ to the therapy; 18 or 15 per cent were 
considered a ‘‘good’’ response; and 3 or 2.5 per cent of the patients responded 
‘*poor’’ to terramycin. 

The total number of patients analyzed was divided into 61 (50.9 per cent) 
females and 59 (49.1 per cent) males. Of the nine patients with side reactions, 
six (66.6 per cent) were female. 

Findings 

No sensitivity to terramycin in any form was reported. There were un- 
toward side reactions reported in nine, or 7.5 per cent of the 120 cases. Two 
patients reported more than one side effect. A breakdown of these symptoms 


follows: 
Nausea 4 
Diarrhea 4 
Dry socket l 
Dizziness 1 
Interference with healing (reported as ‘‘clumping of 1 


terramycin with interference with the forma- 
tion of a normal clot’’) 

The nausea and diarrhea were encountered in those cases where the anti- 
biotic was given orally. When the drug was given with cold milk, the diar- 
rhea and nausea were controlled. Excellent (although empiric) results have 
been reported with the administration of a teaspoonful of Coca-Cola syrup. 

Of the nine cases with side reactions, two patients reported a previous 
sensitivity to penicillin. One other patient who was given terramycin at the 
hospital, and had side effects, was given penicillin by a private physician con- 
currently. In the one case where healing was interfered with, the contents of 
a 250 mg. capsule had been dusted into the socket. This procedure in itself 
does not explain the poor healing; many clinicians reported doing the same 
thing with excellent or good results. 

Definite incompatibility exists between penicillin and terramycin. They 
should not be given together. Good principles in using antibiotics are to strike 
fast and hard, giving high therapeutic dosages. If there has been no favorable 
clinical response after thirty-six to forty-eight hours the type of antibiotic 
should then be changed. 

Terramycin is available to the dentist in a variety of forms. For topical 
use there are dental cones, dental ointment, troches, and soluble tablets. In 
addition, capsules of crystalline terramycin hydrochloride and coated tablets 
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of terramycin (amphoteric) were available for oral administration. An oral 
suspension of crystalline terramycin in a very palatable raspberry syrup was 
used effectively with children. 


TABLE IJ. TERRAMYCIN IN ORAL INFECTIONS. A REPORT ON 120 CASES 














DIAGNOSIS | TOTAL | EXCELLENT | GOOD | POOR 
Gingivectomy 1 1 
Vincent ’s infection 2 1 1 
Extractions, surgical 25 21 4 
Impactions 11 9 1 1 
Periodontitis 12 8 3 1 
Herpes simplex 1 1 
Pericoronitis 5 4 
Traumatic injury 4 2 2 
Periostitis with abscess formation 28 23 5 
Pulpotomy 16 16 
Frenotomy 1 1 
Cysts: radicular and follicular 4 2 1 1 
Alveolectomy 2 2 
Apicoectomy 2 2 
Fracture: maxillary and mandibular 3 3 
Oral-antral fistula 2 2 
Ranula 1 ] 
Total 120 99 18 3 





Terramycin cones were used in over six hundred sockets after the ex- 
traction of teeth. Because these patients normally do not, and did not, return 
for observation, they were not included as part of this report. 

The failure to return may be considered an indication of the low toxicity 
and generally good tolerance to the local application of this antibiotic. How 
much good was done by placing one or more 5 mg. cones of an antibiotic in a 
postextraction wound is not known. We do know that the placement of the 
terramycin cones did not cause untoward sequelae. The impression of the 
dental staff was that the incidence of osteitis was materially lessened. 

Terramycin ointment and powder were used on dressings in postoperative 
wounds of the mouth. The lanolin and petrolatum base of the ointment seemed 
to prevent the rapid loss of the antibiotic in the fluid of the mouth. The anti- 
biotie dressing was clinically observed to be cleaner and with less fetid odor 
after the usual intervals of use. The sugar-coated terramycin pills were con- 
sidered more palatable than the capsules, by those patients given the oppor- 
tunity to judge. 

In pulpotomy there are certain requisite procedures that are assumed: 
the use of rubber dam, a sterile field, sterile instrumentation, calcium hy- 
droxide covering the pulp stumps, and a rigid, noncompressible cement cover- 
ing the calcium hydroxide. This technique is rather standard, and in the 
hands of most operators results in a high percentage of functionally healthy 
teeth. It was postulated that the addition of terramycin to the calcium hy- 
droxide could be useful in controlling any pulpal bacteremias caused by con- 
tamination or caries. 

In practice, terramycin hydrochloride (intravenous), which has no starch 
filler, is crystalline, and sterile, is mixed half and half with sterile calcium 
hydroxide powder. The resultant bright yellow powder is mixed with sterile 
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distilled water to make a paste which is used as the pulp covering material. 
Over this paste, which is dehydrated with sterile cotton pellets, an oxyphos- 
phate cement filling is flowed and allowed to harden. The final filling can be 
inserted over the hardened cement at once. 


TABLE III. TERRAMYCIN IN ORAL INFECTIONS. A REPORT ON 120 CASES 





” NUMBER OF TREATMENT DAYS _ 














| | NO 
DIAGNOSIS 1 | 2 | 3 | 4 | 5 | 6 | 7 ~~ +=| RETURN 

Gingivectomy 1 
Vineent’s infection l 1 
Extractions, surgical 16 3 4 2 
Impactions ' 6 3 2 
Periodontitis 5 1 3 2 1 
Herpes simplex 1 
Pericoronitis 1 3 1 
Traumatic injury 2 2 
Periostitis with abscess 

formation 6 11 8 1 2 
Frenotomy 1 
Cysts: radicular and 

follicular 1 1 1 1 
Alveolectomy 2 
Apicoectomy 2 
Fractures: mandibular 1 2 

and maxillary 
Oral-antral fistula 1 1 
Ranula 1 

Percentage 38.5 3.9 28.8 13.4 5.8 0 5.8 3.8 
Total 40 4 30 14 6 0 6 4 





In the sixteen cases of pulpotomy recorded in our study, the results to 
date have been uniformly good. It was noted that the postoperative soreness 
and sensitivity that occasionally occurred were absent. Without histologic 
evidence it can only be assumed that there was a marked lessening of inflam- 


mation, edema, and resultant pericementitis. 


Proper Administration Is Vital 

Other things being equal, the clinician who has the better knowledge of 
the various methods of drug administration will be more successful in the use 
of antibioties. For, not only what antibiotic is given, but also how it is given, 
may determine the difference between success and failure. Simply, it might 
be said that we have the choice of utilizing drugs of local action (action at 
the site of application), systemic action (internal or general action which 
occurs after absorption), and the combination of these two. 

When a topical antibiotic such as a troche is prescribed, the absorptive 
ability of the mucous membranes of the mouth and tongue (especially the 
sublingual area) should be appreciated. Fantus* quotes Paulson that the 
‘‘sublingual space offers a more direct entry into the general circulation than 
does the stomach.’’ It is erroneous to expect an antibiotic to act locally with- 
out some absorption and subsequent blood stream circulation. Conversely, it 
is to be expected that the systemically administered antibioties will act locally 
through the salivary secretions. 
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Otolaryngologists and dentists were fond of prescribing penicillin troches 
and lozenges. This empirical and freely used form of penicillin proved to have 
serious limitations: local allergic reactions, development of resistant strains, 
and possible sensitization of the individual to future parenteral administration 
of penicillin. 


TABLE IV. ForRM or TERRAMYCIN USED 
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Gingivectomy 1 
Vincent’s infection 2 
Extractions, surgical 9 | 18 5 
Impactions 3 ] 6 l l 2 
Periodontitis 6 1 5 
Herpes simplex l 
Pericoronitis 3 2 1 
Traumatic injury l 2 l 1 
Periostitis 14 12 2 8 ] 
Pulpotomy 16 
Frenotomy 1 
Cysts 3 ] 1 1 
Alveolectomy 1 2 
Apicoectomy 2 3 
Fractures | 2 
Oral-antral fistula 1 1 
Ranula l 
Total 41 25 8 2 3 37 3 16 1 11 


Cross-resistance refers to the increased acquired microbial resistance to 
an antibiotic which is accompanied by a decreased sensitivity to another re- 
lated agent.**> For example, organisms developing resistance to aureomyein, 
chloramphenicol, or terramycin in general show a simultaneous increased re- 
sistance to the other two antibiotics. 

The investigative work on cross-resistance has been in vitro. ‘‘Should 
the effects also apply in vivo, the possibility of developing cross resistance with 
a subsequent lessening of the efficiency of antibiotic therapy should be a de- 
terrent to the indiscriminate use of antibiotics, particularly those that readily 


292 


give rise to resistance. . 

There is no indication of cross-resistance between the broad-spectrum 
antibiotics and dihydrostreptomyein or penicillin. In fact, organisms resistant 
to penicillin or streptomycin seem to show a simultaneous increased sensitivity 
to terramycin, chloramphenicol, and aureomycin. 


Complications That May Arise 


The lesions that may occur on one or more of the mucous surfaces of the 
body ean be produced by, or may become infected with, yeastlike organisms, 
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of which Monilia are the commonest. Lesions of the mucous membranes may 
sometimes be due to vitamin B complex deficiencies when the newer antibiotics 
are being administered. There is no evidence that the administration of the 
broad-spectrum antibiotics either retards or inhibits the absorption of vitamins 
from ingested foods, or from capsules and tablets of such vitamins administered 
by the oral route. The suppression of growth, or death of the susceptible 
normally growing bacteria in the colon, mouth, and pharynx, results from the 
administration of the broad-spectrum antibioties.‘2 When this occurs, organ- 
isms which are resistant to the bacteriostatic, or bactericidal, actions of these 
antibiotics replace the normal flora, causing pronounced changes in the bac- 
terial metabolism. This accounts for the disturbances so frequently noticed in 
the stools and the elimination habits of patients who are receiving the newer 
antibioties in appreciable dosages. 

There is evidence accumulating to support the administration by mouth 
of the supplementary vitamins (especially the B complex) to all patients who 
are receiving two grams or more of the broad-spectrum antibiotics for a period 
of five or more days. Patients receiving such doses of these antibioties fre- 
quently do not have a normal vitamin intake because of anorexia due to 
nausea, 

There have been conflicting reports in the literature as to the effect of 
terramycin on blood clotting. The belief that antibiotic therapy encourages 
thromboembolism is rather widespread. Miller and Bass,* on the other hand, in 
a clinical and laboratory study of the effect of antibiotic drugs on the clotting 
mechanism, failed to show any coagulative effect produced by the antibiotic 
drugs. 

The production of vitamin K, however, is largely dependent on the action 
of the bacterial flora of the intestinal tract. Vitamin K is necessary for the 
coagulation of blood and is a buffer against the coumarin compounds used in 
anticoagulant therapy. ‘‘Pending confirmation or clarification of the observa- 
tions regarding these gut sterilizing antibiotics, they should be administered 
with caution when the patient is receiving anti-coagulant therapy which inter- 
feres with prothrombin produetion.’’ 

In April, 1951, the Council on Pharmacy and Chemistry of the American 
Medical Association’ requested that a warning statement be added to the label- 
ing of aureomycin hydrochloride, chloramphenicol, and terramycin hydro- 
chloride. The warning was to the effect that, while these antibiotics are 
highly bacteriostatic for many bacteria, they may cause suppression of sus- 
ceptible bacteria and thus encourage the replacement by Monilia and other 
yeastlike organisms of the normal and abnormal flora. 

Kligman® states that the side reactions of the broad-spectrum antibiotics 
may be associated with moniliasis; however, they may also be expressions of vari- 
ous diseases, such as vitamin deficiencies, allergic reactions, bacterial and viral 
infections, and primary irritation. He insists that isolation of the organism 
is not always diagnostically decisive. In his experience, lesions that heal 
rapidly fail to become invaded by Candida albicans." 
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It is interesting (and proves nothing) that of the cases studied not one 
case of moniliasis was reported. With the administration of the broad-spec- 
trum antibiotics, the possibility of monilial complications must be thought of. 
If encountered, interrupt antibiotic treatment, and prescribe an alkaline 
mouthwash. In the oral cavity, moniliasis is not a particularly serious con- 
dition. 
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Conclusions 


On the basis of clinical experience in 120 patients, there is a definite place 
for terramycin in the dental materia medica. The oral route of administration 
is much preferred to the intramuscular route by the dentist as well as by the 
patient. 
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Penicillin should be given by intramuscular injection. Since it is not 
easily absorbed from the gastrointestinal tract, about five times the intra- 
muscular dose has to be given when the oral route is used. 

The ease of administration, the lack of allergic reactions, the broader 
spectrum of activity, the relatively short time of therapeusis, and the proved 
effectiveness make the broad-spectrum antibiotic (terramycin) a most valuable 
adjunct to the dentist in private practice. 
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GONORRHEAL PAROTITIS 


Wiuuiram C. L. Drerensacu, M.D., Tacoma, WasuH. 


AROTITIS and stomatitis of Neisserian origin have been described” * but 

are extremely rare and unusual. The portal of entry of Neisserian gonor- 
rhoeae is the genitourinary tract except in unusual cases. Other manifestations, 
i.e., arthritis, endocarditis, ete., are therefore “complications” of primary 
gonorrheal urethritis. The organisms gain access to other tissues in the body 
by direct spread to adjacent structures, lymphatie channels, and metastatic 
spread by way of the blood stream. The widespread use of penicillin in the 
treatment of gonnorrheal urethritis has markedly reduced the incidence of 
these other diseases or complications of the original infection. As N. 
catarrhalis is a common inhabitant of the upper respiratory tract, differential 
bacteriologic diagnosis is important in determining the cause of disease where 
cultures of the nose and throat are made and are suspected to be due to N. 
gonorrhoeae. A case report of primary parotitis of gonorrheal origin is pre- 
sented. 

Case Report 


J. L., a 27-year-old white man, was admitted to the hospital complaining of fever, 
malaise, pain and swelling in the right parotid region, and difficulty in moving his jaw, 
all of two days’ duration. His past history was essentially negative with the exception 
of mumps at the age of 9. Syphilis and gonorrhea were denied. On admission positive 
physical findings included a temperature of 102.4° F. and a somewhat firm enlargement, 
tenderness, and edema over the area of the right parotid gland. There also seemed to be 
some swelling of the right submaxillary gland. On examination of the oral cavity his 
teeth were noted to be in good repair and no abnormality was detected with the exception 
of a swollen edematous orifice of Stensen’s duct. A whitish purulent exudate was readily 
expressed by compression of the duct, and a specimen was obtained for smear and 
culture. -Laboratory data included: a negative Wassermann test and a normal urinalysis. 
hemoglobin, 14.5 Gm.; the red cell count was 4.8 million and the white cell count 12,600 
with 82 per cent neutrophils. A corrected sedimentation rate (Wintrobe) was 26 mm. in 
one hour. Serum amylase was 70/100 ml. (Myers and Killian). A Gram stain of the 
material expressed from Stensen’s duct showed a large number of intracellular and fewer 
extracellular gram-negative biscuit-shaped diplococci. On subsequent bacteriologic studies, 
the organisms were demonstrated to be N. gonorrhoeae. From the appearance of the 
stained smears, gonorrheal parotitis was suspected, but the exact identity of the organisms 
still had to be determined. The patient, however, was further questioned and the history 
of fellatio (irrumation) was obtained. The active homosexual partner in the relation- 
ship was contacted and had at that time an acute gonorrheal urethritis. Both were treated 
with 300,000 units of procaine penicillin daily. One week following the institution of 
penicillin therapy, the inflammation in and about the parotid gland had subsided, and 
tenderness, pain, and swelling were no longer present. Gram stain of a smear at that 
time failed to show any organisms. The patient was discharged and follow-up examination 
one month later was entirely negative. 
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Summary 


A case of parotitis due to N. gonorrhoeae is presented, the disease having 
been acquired in a passive homosexual practicing fellatio, the contact having 
acute gonorrheal urethritis. The parotitis responded satisfactorily to penicillin 
therapy. 
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Oral Pathology 


IN VITRO STUDIES ON THE INITIATION OF ENAMEL CARIES. 
I. ENAMEL PENETRATION BY ORAL BACTERIA IN A 
NONACID ENVIRONMENT* 


VALERIE Hurst, S.B., M.A.,** James Nuckou.s, D.D.S.,t Harry E. FRissir, 
D.D.S.,*** anp Max S. MarsHa., B.S., M.A., Pa.D.,**** 
San Francisco, Cauir. 


Introduction 


HE mechanism by which caries may be initiated has been a subject of con- 

troversy for over fifty years. In the main this controversy has revolved 
around two hypotheses, presumed diametrical. The more widely accepted 
is based on the work of Miller, as recently defined by the Michigan Workshop.’ 
It contends that caries is initially a decalcification of the enamel resulting 
from acids produced by oral bacteria, principally Lactobacillus acidophilus, 
during fermentation of sugar. The other, less well defined and not widely 
accepted, stems from the reports of a number of workers.?* It proposes that 
caries is initiated by bacterial invasion of poorly calcified microscopic organic 
areas believed to be present within the enamel. In the early concept this was 
thought to be accomplished by ‘‘proteolytic’’ bacteria. However, more recent 
indication of the complex composition of the organic enamel matrix,’®’* to- 
gether with the failure to demonstrate markedly ‘‘proteolytic’’ bacteria in the 
early carious lesion,’’ suggests that this hypothesis should be broadened to con- 
sider still unknown bacterial enzymes or metabolites acting on special proteins 
or other organic substances as yet unidentified.** *° 

The hypothesis that caries is initiated by bacterial invasion rests largely 
upon histologic observations that bacteria are present deep within enamel 
suspected to be preclinically carious. These findings obviously tell nothing 
of the mechanisms by which the bacteria gained entrance to these sites, nor 
the sequence of events. It is not known whether the bacteria were able to 
penetrate these areas because they were poorly calcified at the time of tooth 
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eruption, or whether they later became decalcified by acids or by some mecha- 
nism other than high hydrogen-ion concentration.*°** Histologists are inclined 
to believe the former since they find it difficult to envision how decalcification 
could extend down selected microscopic tracts and yet leave the surrounding 
area undissolved and intact. It has seemed more reasonable to them that the 
presence of bacteria so far beneath the enamel surface implies their utilization 
of the organic matrix in their nutrition. 

To elucidate the mechanism by which bacteria may enter the enamel it 
would be helpful to establish (1) whether bacteria can penetrate enamel in 
a nonacid environment, (2) which kinds of bacteria possess this property, 
(3) whether penetration may occur in the absence of nutritive materials other 
than the tooth substance itself, and (4) whether an acid environment alters 
the process of penetration. The experiments described in the first article of 
this series, and previously reporied in a partial preliminary form,?**° were 
done in an effort to determine whether bacteria associated with caries can 
penetrate enamel in a nonacid environment in vitro. Experiments considering 
the other problems will be discussed in the subsequent articles of the series. 

It was considered essential throughout the entire series of investigations 
that sterile unerupted teeth be used. If penetration of only microscopic pro- 
portions was to be observed, it must be established that it had not occurred 
during any previous exposure to oral bacteria or their metabolic products. 
While it was recognized that the unerupted teeth would be immature and 
perhaps incompletely calcified, this objection had to be subordinated to meet 
the first requirement. Moreover, since the purpose of the experiments was to 
determine whether, if the enamel was only partially calcified, bacterial invasion 
could oceur under certain conditions, the objection might at least tentatively 
be considered of secondary importance. 

Hamster molars were chosen because unerupted ones were easily obtained 
in the large numbers necessary, and because natural caries of the hamster has 
been reported to resemble closely that of human beings.*” *! | The molars were 
dissected and subsequently handled with aseptic technique in order to obviate 
sterilization by heat or chemicals which might conceivably alter the organic 
enamel matrix or induce physical artefacts. 


Method and Materials 


The general method followed in the first series of experiments was to 
incubate the sterile unerupted hamster molars in broth cultures of bacteria 
maintained at approximately neutral pH values for varying periods of time. 
The enamel was then histologically examined for evidence of bacterial pene- 
tration. 

Teeth.—_The teeth employed were upper first molars of 4-day-old Syrian 
hamsters, aseptically extracted a few days prior to eruption. The molars were 
removed from their crypts immediately upon sacrifice of the animals by de- 
capitation. Because of their small size (about 1.5 by 2.5 mm.), the extractions 
were done under a binocular dissecting microscope. Small cataract knives 
and eye-dressing forceps facilitated this operation. Upon dissection, the 
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molars were dropped directly into individual tubes of sterile broth and in- 
cubated at 36° C. for a minimum of ten days to test their sterility. Either 
Difco Proteose Peptone broth, filtered before autoclaving, or Difco brain heart 
infusion broth was used. After the first week, the cotton plugs were replaced 
with sterile rubber stoppers to prevent excess evaporation of the broth. 
Molars which were contaminated, as evidenced by turbidity of the broth, were 
discarded. With acquired skill it was usually possible to obtain over 90 per 
cent of the extractions without contamination. Once sterility was established, 
the tubes were held either in the incubator or at room temperature until 
inoculation. 


Bacteria.—The bacteria tested for invasiveness included representatives 
of several groups which have been considered suspect in caries etiology. They 
included the following: 

LACTOBACILLI32-39 

L. acidophilus: Strains EH22G, 30, 4A,8, 29A, 96A of oral origin and sup- 
plied by Dr. R. W. Harrison (Zoller Memorial Dental Clinic, University of 
Chicago). 

L. acidophilus: Strains No. I (Hadley Type I), II (Hadley Type IT), 12, 
and 20 supplied by Dr. T. J. Hill (Institute of Pathology, Western Reserve 
University). 

L. casei No. 4646: Faith Palmerlee Hadley strain L. acidophilus obtained 
from the American Type Culture Collection (Washington, D. C.) after having 
been reclassified as L. casei. 

Lactobacillus: Strain No. 28V, isolated from early dentine caries and tenta- 
tively classified as to genus by Dr. M. 8. Marshall and co-workers (Department of 
Microbiology, University of California Medical Center). 

VIRIDANS STREPTOCOCCI39-42 

Strains Nos. 1, 3, and 6 isolated from the oral sources in this laboratory. 

A type strain, Streptococcus viridans obtained from the culture collection 
(Division of Microbiology, University of California Medical Center). 

ACTINOMYCETES25, 27, 43, 44 

Strains Nos. 41, 45, 64, 70, 71, 72, 75, 80, 82, 85, 87, and 90, isolated from 
scrapings of carious or noncarious tooth surfaces in this laboratory and not clas- 
sified as to genus or species. All were from human teeth with the exception of No. 
75 and No. 80 which were from hamster teeth. They were all either aerobic or 
microaerophilic. Many of them were highly pleomorphic,45 often exhibiting 
diphtheroids and cocci in addition to the filamentous forms. 


Experimental Procedure.—The rubber-stoppered tubes of broth, each eon- 
taining a sterile molar, were inoculated with pure, rapidly growing broth eul- 
tures of the bacteria to be tested. Inoculations were distributed at random, 
but usually with an effort to test more than one kind of bacteria on molars 
of animals from the same litter. Most strains were tested on an average of 
twelve teeth, with the exception of several which died out before they could 
be tested on more than a few teeth. Actinomycete No. 80, on the other hand, 
was tested on a total of seventy-nine teeth. Thus, in the first series of in- 
vestigations, a total of 272 molars was used. To consider the possible effect 
of time of incubation, the molars were incubated in the cultures for periods 
varying from 30 to 160 days, and most frequently 75 days or more. At the 
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end of each month of incubation the broth was pipetted from the tubes and 
the purity of the cultures rechecked. With the small amount of old broth 
remaining within the tubes serving as the inocula, fresh sterile broth was 
then introduced into them. Purity was again rechecked, by streaking, within 
a week following the broth-changing procedure. Each time the broth was 
changed, the pH value was determined with a Coleman pH electrometer. When 
Proteose Peptone Broth was used, the pH values were always well within the 
neutral range, usually falling between pH 6.7 and 7.2, The pH values of the 
Brain Heart Infusion broth deviated somewhat more from the neutral range 
but never fell lower than the pH values below which decalcification of enamel 
might be expected to oecur.’* *® Usually the Brain Heart Infusion values were 
between pH 5.8 and 7.4. 

At the end of the incubation period the molars were removed from the 
broth eultures and placed in 10 per cent neutral formol for histologic prepara- 
tion. Following fixation, they were dehydrated in increasing concentrations 
of ethyl aleohol, embedded in ecelloidin, and serially sectioned undecalcified 
at a thickness of 6 » to 8 ». Sectioning was done on a sliding microtome with 
a hard ‘‘C’’ microtome knife. Sections were mounted in serial order on al- 
buminized slides and usually stained with the Gram-Weigert or MacCallum’s 
Gram stain. 

Microscopie examination of each section was done with low and high dry 
magnifications, and the oil immersion lens was used where indicated. The 
examinations were made by the first three authors, two of them usually simul- 
taneously reviewing the sections of each molar in the same session. To make 
the interpretations as objective as possible, the strain and conditions used for 
each molar were known only to the senior author. Approximately 40,000 
sections were thus examined during the first series of investigations. Repre- 
sentative sections were photomicrographed. Where advantageous for the pho- 
tography, phase microscopy was used to enhance the contrast between the 
organisms and the enamel. 


Results 


Upon histologic examination of the sections it was found that all three 
groups—the lactobacilli, viridans streptococci, and actinomycetes—were able 
to invade the enamel under these experimental conditions. Penetration was 
of mieroseopie proportions only and did not contribute to any detectable 
macroseopie decomposition. It was noted that molars became somewhat dark- 
ened sometimes, but because this occurred in uninoculated tubes as well as 
inoculated ones, it was considered due to discoloration by the broth. In gen- 
eral, the microscopic character of the penetration was similar for all kinds of 
baeteria tested. 

Bacteria were usually found abundantly on the enamel surface, or among 
the ameloblastic and other enamel organ remnants still attached to the tooth. 
Where bacteria were within the enamel, they were contained within or be- 
tween individual enamel rods or adjoining groups of rods (Figs. 1, 2, and 3). 
The surrounding matrix appeared intact, without any physical separation or 
disintegration which might have permitted an entrance on a purely physical 
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Fig. 1. 


Fig. 2. 





Fig. 1.—Molar incubated in L. acidophilus No. 30. 73 days. (Masson, 1,000.) A, Bac- 
teria in enamel; B, bacteria within ameloblastic and other enamel organ remnants; C, enamel. 

Fig. 2.—Molar incubated in Lactobacillus No. 28V2, 65 days. (MacCallum, X1,000.) 
A, Bacteria in enamel; B, bacteria in ameloblastic and other enamel organ remnants; 
Cc, enamel. 
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Fig. 3.—Molar incubated in Actinomycete No. 80, 73 days. (Brown-Brenn, X1,000.) 
A, Filamentous forms penetrating enamel; B, ameloblastic and other enamel organ remnants; 
Cc, enamel; D, clump of organisms on enamel surface. 

Fig. 4.—Molar incubated in Streptococcus viridans (Type Strain), 77 days. (MacCallum, 
x1,000; phase microscopy.) A, Bacteria penetrating wide area of enamel surface; B, amelo- 
blastic and other enamel organ remnants; C, enamel; D, enamel surface. 
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: 77 days. (MacCallum, X1,000.) 
A, Bacteria penetrating enamel in “spearhead” pattern; B, enamel surface; C, enamel. 

Fig. 6—Molar incubated in Actinomycete No. 71, 96~* days. (MacCallum, X1,000.) 
A, Organisms penetrating enamel in “spearhead” pattern; B, organisms in ameloblastic and 
other enamel organ remnants; C, enamel; D, enamel surface. 


Fig. 5.—Molar incubated in L. acidophilus No. 30, 
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77 days. (MacCallum, 


Fig. 7;—Molar incubated in Streptococcus viridans (Type Strain), 
<500.) A, Bacterial penetration occurring in a wide area of the enamel surface; B, amelo- 
blastic and other enamel organ remnants; C, enamel; D, dentinoenamel junction; ZF, dentine ; 
F, predentine. 


74 days. MacCallum, X1,000.) 


in Actinomycete No. 80, 
filamentous forms in 


Fig. 8.—Molar incubated 
A, Coccoidal and filamentous forms penetrating enamel; B, coccoidal an 
ameloblastic and other enamel organ remnants; C, enamel, 
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basis. Bacteria occurred at varying depths beneath the enamel surface, some- 
times almost as far as the dentinoenamel junction. Where they were present 
within groups of adjacent rods, the central ones were often invaded to greater 
depths than those of the periphery. This gave a ‘‘spearhead’’ pattern of 
penetration (Figs. 5 and 6) resembling that considered characteristic of early 
naturally occurring human earies* > (Fig. 13). Such areas varied from 25 » 
to 125 » in approximate diameter. The viridans streptococci and some of the 
lactobacilli sometimes produced a more superficial invasion, involving a greater 
surface area but of only limited depth (Figs. 1, 4, and 7). 





Fig. 9—Molar incubated in Actinomycete No. 70, 75 days. (MacCallum, x500.) A, 
Branched filamentous forms penetrating enamel; B, clumped organisms and enamel organ 
remnants; C, enamel; D, artifact (enamel and dentine separated in histologic preparation) ; 


E, dentine. 


The appearance of the bacteria contained within the enamel corresponded 
to that of the given kind and strain tested. Lactobacilli appeared as long or 
short rods, or in chains, according to the morphologic characteristic of the 
strain employed. The viridans streptococci appeared in chains of short or 
medium length. The actinomycetes, in general, appeared in all their char- 
acteristically pleomorphic forms**—filaments, diphtheroid-like rods, and coeci— 
within the enamel (Fig. 8). There seemed, however, to be a definite tendency 
for the filamentous forms to penetrate most extensively and with greatest 
frequency. They often appeared as long bizarre cells, sometimes branched 
(Fig. 9), extending almost across the full width of the enamel. 

Of particular interest.was the fact that for all bacteria tested there was 
never any apparent penetration from the enamel into the dentine, across the 
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dentinoenamel junction. This was particularly striking where the long fila- 
mentous actinomycete cells extended across the full width of the enamel up 
to the dentinoenamel junction, but not across it (Figs. 10 and 11). The den- 
tinoenamel junction seemed to have acted as a boundary or a barrier. When 
bacteria did occur in the dentine, they always were contained within the den- 
tine tubules, particularly the basal portion, and appeared as though they had 





Fig. 10.—Molar incubated in Actinomycete No. 80, 88 days. (MacCallum, x1,000; phase 
microscopy.) A, Organisms penetrating to dentinoenamel junction; B, organisms in amelo- 
blastic and other enamel organ remnants; C, enamel; D, enamel surface: E, dentinoenamel 
junction; F, dentine; G, predentine. 


entered from the direction of the dental papilla (Fig. 12). The dentine tubules 
did not seem altered from their normal size and appearance. As might be 
expected, bacteria were often numerous in the dentinal papilla, particularly 
when it had apparently been torn in extraction of the molar, Enamel invasion 
was likely to be seen at any point along the enamel surface, and seemed to 
have occurred as frequently near the tips of the cusps as along the slopes, in 
the sulci, or in the cervical region. Some molars contained only one or a few 





Fig. 11. 
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Fig. 11.—Molar incubated in Actinomycete No. 80, 88 days. (Gram-Weigert, X1,000; 
phase microscopy.) A, Filamentous and coccoidal organisms penetrating to dentinoenamel 
junction; B, predominantly coccoidal forms in enamel organ remnants; C, enamel; D, dentino- 
enamel junction; HE, dentine; F, predentine. 

Fig. 12.—Molar incubated in Actinomycete No. 83. 167 days. (Gram-Weigert, 1,000.) 
A, Dentine; B, predentine; C, organisms in tubules; D, organisms in papilla. 
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areas, some a moderate number, some presented numerous areas in almost 
every section, and some exhibited no penetration at all. Such variations were 
even observed among molars from the same hamster litter incubated in cul- 
tures of the same strain of bacteria under identical conditions. Because it was 
so time consuming to trace particular areas of penetration from one section 
to another, and because some ename! was frequently lost in histologic prepara- 
tion, it was not possible to compare quantitatively the number or size of the 
areas penetrated in different molars. There was no evident indication, how- 
ever, that any particular strain of bacteria consistently established more 


numerous invasion foci than any other. 





Fig. 13.—Early carious lesion in adult human tooth. (MacCallum, X1,140.) A, Organisms 
within enamel; B, normal enamel matrix. 


Because some molars contained areas of penetration extending only through 
a few sections, and these sections might be among those lost in preparation, 
the chances for failure to observe penetration, although it might have occurred, 
were sometimes considerable. However, on the assumption that with a suf- 
ficiently large number of molars the chance for failure to observe penetration 
should be about evenly distributed among them, rough comparisons were made 
on the relative number of molars which had been penetrated by the different 
bacteria when the different media and varying lengths of incubation were 
used. 

Comparing the entire group of lactobacilli with the entire group of actino- 
mycetes, there did not appear to be a significant difference between the per- 
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centage of molars penetrated when the test conditions were similar (Figs. 14 
and 15). Because the viridans streptococci were tested on only a total of 28 
molars they were not included in this comparison. However, the available 
data did not suggest that they differed significantly from the lactobacilli and 
actinomycetes in this respect. 

Taking into account the comparatively small number of tests done with 
the individual strains of lactobacilli, actinomycetes, or viridans streptococci, 
there was no real evidence that any particular strains penetrated a significantly 
different proportion of the molars upon which they were tested. Possible ex- 
ceptions to this were L. acidophilus EH22G and Actinomycete No. 75 which 
seemed to have penetrated a slightly smaller percentage of molars than the 
others. It should be mentioned that a few strains of each group were tested 
on an insufficient number of molars to be considered in this comparison at all. 

The percentage of molars penetrated did appear to be somewhat influenced 
by the type of medium employed and the length of time which the molars 
were incubated. With both the actinomycetes and lactobacilli, when Brain 
Heart Infusion broth was used a relatively smaller percentage of teeth were 
penetrated than when Proteose Peptone was used, This was especially true 
among those incubated for the longer periods of time (Figs. 14 and 15). The 
actinomyecetes appeared to have penetrated a significantly greater number of 
the molars incubated 60 days or more than those incubated only 30 days (Fig. 
14), where Proteose Peptone broth cultures were used. Where Brain Heart 
Infusion broth was used, the length of incubation did not appear to have an 
effect sufficiently great to be of statistical significance (Fig. 15). Not enough 
30-day tests were done with the lactobacilli to give information on this point 
with regard to either media. 

It was noted that while the length of incubation did appear possibly to 
influence the percentage of teeth penetrated under some circumstances, there 
was no apparent relation between the length of incubation and the number 
or extensiveness of areas penetrated in a given molar. When penetration oc- 
curred in molars incubated only 30 days, the areas were sometimes as numer- 
ous and extensive as those observed in molars incubated 60 days or more. 


Discussion 

Perhaps the most significant finding of these in vitro studies was that the 
penetration, which resembled that of beginning natural caries, occurred in 
broth eultures for which the pH values were near neutrality. This suggests 
that the microscopic penetration of enamel by bacteria is not necessarily re- 
lated to its previous decalcification by acids formed in the external environ- 
ment. Although other workers have attempted to produce earies in vitro with 
broth cultures at nearly neutral pH values, with few exceptions* ** they have 
reported negative results. However, their attention was directed entirely 
toward visible or radiologically detectable changes. Penetration of the micro- 
scopic proportions reported here would not likely be detected by other than 
histologie methods. Rodriquez,*® however, did report that when human teeth 
were maintained in broth eultures of pH 6.0 to 7.6 for ten weeks ‘‘the normal 
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translucency of the enamel’’ was altered ‘‘at certain well defined points.’’ 
He stated that histologic sections of the dentine showed the bacteria ‘‘local- 
ized’’ at these points. Unfortunately, the enamel was lost in decalcifying his 
specimens for histologic preparation, and it is therefore difficult to compare 
his observations with those reported here. 

Another significant finding of our in vitro experiments was the fact that 
all three kinds of bacteria tested produced a similar kind and degree of pene- 
tration. This suggests that more than one kind of bacteria may initiate the 
beginning of enamel caries. It appears not unreasonable to expect that more 
than one type of bacteria could derive nutrient from the organic enamel ma- 
trix, or from nutritive substance diffusing into it from the oral environment. 
Numerous workers, assuming caries to be essentially an acid decalcification 
process, have suggested that a number of acidogenic bacteria could contribute 
to its etiology since at least several kinds are found in saliva and are associated 
with the carious lesion.** **-5* 4-57 Jt is perhaps of interest that all three 
kinds of bacteria which penetrated the enamel in these in vitro experiments 
are known to be acidogeniec under appropriate conditions.*’ ** Conversely, 
nearly all of the proteolytic bacteria recently cultivated from carious lesions 
by Burnett and Scherp’’ were able to ferment sugars. Thus, it may be that 
the pathogenesis of caries involves bacteria capable both of utilizing the 
enamel matrix and of producing acids by sugar fermentation as well. Atkin- 
son and Matthews®® have suggested that amino acids formed during bacterial 
digestion of the organic matrix could produce decalcification within the local 
site of activity. It is possible that such a process may have contributed to the 
penetration observed in these in vitro experiments. While the pH values of 
the broth containing the molars were ascertained to be nearly neutral, the pH 
values which obtained at the microscopie sites of penetration could not, of 
course, be determined. Additional hypothetical mechanisms which might ex- 
plain the penetration observed are those suggesting that decalcification may 
occur independently of hydrogen-ion concentration.*°** If the bacterial me- 
tabolites of the cultures used had such activity, this might have facilitated 
penetration. Whatever their mechanisms of penetration may have been, the 
bacteria evidently did not lose these properties on repeated transfer in stock 
culture. The tests were conducted over a five-year period with no evidence 
that penetrative ability was decreased during that time in any of the strains. 

The close similarity between the penetration observed and that demon- 
strated in sections of human enamel believed preclinically carious* ® was a 
striking feature of these experiments. The fact that in vitro penetration in- 
volved only the enamel and never exceeded microscopic proportions may have 
at least several possible explanations. One of these is that the penetration 
obtained in vitro resulted in each case from the action of a single kind of bac- 
teria in pure culture, whereas under natural conditions penetration may likely 
result from the interaction of a number of different bacteria. It may be, too, 
that further advancement of the carious lesion is dependent on the production 
of acids in the environment by these and other bacteria. The effect of mixed 
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cultures was not explored in these experiments because the authors felt it 
would be impossible to obtain, in vitro, a mixed bacterial population ecologi- 
eally resembling that found in the natural oral environment. 

The fact that enamel involvement in vitro proceeded only to a limited 
extent may be also explained by the fact that the periods of incubation used 
were relatively short. The maximum time the molars were in the broth culture 
was 160 days; had it been longer, it is possible that the process might have 
reached greater proportions. The finding that the greatest percentage of 
molars penetrated by the Proteose Peptone actinomycete cultures was among 
those incubated 60 days or more indeed suggests that the time factor may 
have had some influence on penetration. This time relationship, however, per- 
tained only to the incidence with which penetration occurred or failed to oc- 
eur, and did not, as might be expected, relate to the size and number of areas 
penetrated. An explanation for such a time effect could be that longer in- 
cubation increased the opportunity of contact between the bacteria and enamel 
surface. This would result from the fact that ameloblastic and epithelial 
remnants still attached to the enamel upon extraction might become more dis- 
integrated with increasing time and manipulations, thus gradually exposing 
more of the enamel surface to the bacteria. That this was the case, however, 
could not be established in the histologic observations. Although the slow 
development of in vitro penetration has no clear explanation, clinical evidence 
that the natural carious process is often slow in reaching macroscopie clinical 
proportions*® ® *! makes it not unreasonable to expect that the progress of 
the microscopic in vitro lesion should also be slow. 

In connection with the limited penetration observed in these in vitro 
studies, it should be mentioned that the authors regard as artifacts the pene- 
tration of the dentine tubules which appeared to have occurred from the di- 
rection of the dentinal papilla, Because of the minute size of the molars used, 
it was not practical to attempt sealing off the pulp chambers before incuba- 
tion to prevent their entrance by bacteria. The authors believe that shrinkage 
of the dentine fibers following extraction provided as favorable a site as any 
for the multiplication of bacteria which chanced to lodge in the tubules. As 
will be discussed in the fourth article of this series, a similar occurrence has 
often been observed in the in vitro experiments of other workers where the 
pulp chamber was not sealed. 

The enamel penetration observed cannot be said to have depended solely 
on the bacteria’s utilization of the organic enamel matrix in their nutrition. 
The bacteria could also have been utilizing broth which may have diffused 
into the enamel, particularly if it was incompletely calcified. That the broth 
did seem to influence penetration was suggested by the fact that there ap- 
peared to have been a greater proportion of molars penetrated among those 
incubated in Proteose Peptone broth cultures than among those incubated in 
Brain Heart Infusion broth cultures. Since growth of the various bacteria 
was usually more luxuriant in Brain Heart Infusion than in the Proteose Pep- 
tone, it was not apparent why the Brain Heart Infusion cultures should have 
yielded a lesser percentage of molars penetrated. The fact that the number 











992 HURST, NUCKOLLS, FRISBIE, AND MARSHALL 


of tests done with the Brain Heart Infusion was relatively small should per- 
haps be taken into account. 

In vitro experiments such as these are, of course, subject to criticism. The 
extent to which any such experiments can approach the conditions of the 
mouth is debatable. Moreover, the nonvitality of the extracted teeth used 
may also be an important consideration. Enamel vitality, although given 
much attention in former years,** ® still remains unsettled. If the enamel 
eventually proves to be a relatively nonvital structure, in vitro experiments 
such as these may assume greater significance. While the complete maturity 
and calcification of the molars used in these experiments is in doubt, this ques- 
tion, as was pointed out in the introduction, assumes lesser importance when 
considered with the hypothesis that bacterial penetration follows faulty amelo- 
genesis. The fact that penetration was observed just as often in the more 
mature regions near the tip of the cusps as in the less mature sulci and cervical 
areas would suggest that it did not entirely relate to the degree of maturation. 

There appears to be an increasing belief that the pathogenesis of caries 
is indeed extremely complex.’® °° Whether its initiation is considered to 
involve simultaneous decalcification and digestion of the organic matrix, or 
whether one sequence must precede the other is, with present knowledge, still 
speculation. It seems probable that after the carious process has been initiated 
an increasing variety and number of bacteria’” ** * °* and their metabolites 
become involved as the lesion advances. What the balance of these may be 
at a given stage of the process is not easily determined. With respect to the 
initiation of enamel caries, the possibility of bacterial penetration occurring 
independently of acids formed in the environment would seem to merit further 
consideration. 

Summary and Conclusions 


When unerupted hamster molars were incubated in pure broth cultures 
of actinomycetes, lactobacilli, or viridans streptococci at neutral pH values, 
these bacteria penetrated microscopic areas of the enamel. It is believed that 
these experiments lend some support to the hypothesis that bacterial penetra- 
tion of the enamel may play a role in caries etiology independently of acid 
decalcification and that at least several kinds of bacteria may thus contribute 
to the initiation of enamel caries. 

References 
1. Easlick, K. A.: Dental Caries: Mechanism and Present Control Technics as Evalu- 
ated at the University of Michigan Workshop, ed. 1, St. Louis, 1948, The C. V. 
Mosby Company. ' 
2. Bédecker, C. F., and Bédecker, H. W. C.:; The Bacterial Destruction of Dental Enamel, 
J. D. Res. 9: 37-53, 1929. 
3. Pincus, P.: Caries: Attack on Enamel Protein in an Alkaline Medium, Brit. D. J. 63: 
511-514, 1937. 
. Frisbie, H. E., Nuckolls, J., and Saunders, J. B. de C. M.: Distribution of the Organic 


4 
Matrix of the Enamel in the Human Tooth and Its Relation to the Histopathology 
of Caries, J. Am. Coll. Dent, 11: 243-279, 1944. 

5. Frisbie, H. E., and Nuckolls, J.: Caries of the Enamel, J. D. Res. 26: 181-202, 1947. 

6. Gottlieb, B.: Dental Caries, Philadelphia, 1947, Lea & Febiger. 

7. Bédecker, C. F.: Enamel Proteolysis: An Important Factor in Dental Caries, New 
York J. Dent. 18: 254-268, 1948. 

8. Frisbie, H. E.: The Modern Concept of the Etiology of Dental Caries: Proteolytic 


Theories, Int. D. J. 1: 1-19, 1950. 








99 


30. 
31. 


32. 





INITIATION OF ENAMEL CARIES. I 993 


. Pincus, P.: A New Hypothesis of Dental Caries, J. California State D, A. 26: 16- 


18, 1950 (May-June, supplement). 


. Rosebury, T. R.: A Biochemical Study of the Protein in Dental Enamel, J. D. Res. 


10: 187-213, 1930. 


. Leicester, H. M.: Biochemistry of the Teeth, St. Louis, 1949, The C. V. Mosby Com- 


pany. 


. Engel, Milton B.: Glycogen and Carbohydrate-Protein Complex in Developing Teeth 


of the Rat, J. D. Res. 27: 681-692, 1948. 


. Losee, F. L., and Hess, W. C.: The Chemical Nature of the Proteins From Human 


Enamel, J. D. Res. 28: 512-517, 1949. 


. Losee, F. L., Neidig, B. A., and Hess, W. C.: The Basic Amino Acid Content of Enamel 


Protein, J. D. Res. 29: 815-816, 1950. 


. Sognnaes, R., and Wislocki, G. B.: Jelly Chemical May Be Destroyed in Tooth Decay, 


Science News Letter 57: 8, 1950. 


. Wislocki, G. B., and Sognnaes, R. F.: Histochemical Reactions of Normal Teeth, Am. 


J. Anat. 87: 239-276, 1950. 


. Burnett, G. W., and Scherp, H. W.: The Distribution of Proteolytic and Aciduric 


Bacteria in the Saliva and in the Carious Lesion, ORAL SurG., ORAL MED., AND 
ORAL PATtHu. 4: 469-477, 1951. 


. Anderson, T, G., and Rettger, L. F.: Acidogenic and Acidurie Bacteria of the Mouth 


and Their Possible Relation to Dental Caries, J. D. Res. 16: 489-506, 1937. 


. Nuckolls, J., Hutton, W. E., Hurst, V., Frisbie, H. E. and Marshall, M. 8.: Some Re- 


cent Studies Concerned With Fundamental Research on Beginning Caries, J. Am. 
Dent. A. 44: 529-541, 1952. 


. McClure, F. J., and Ruzicka, 8S. J.: The Destructive Effect of Citrate vs. Lactate Ions 


on Rats’ Molar Tooth Surfaces in Vivo, J. D. Res. 25: 1-12, 1946. 


. Lura, H. Eggers: The Importance of the Phosphatases to Caries Pathogenesis, 


Estratti da: Rivista di Odontojatria e Ortognatonzia 2: 38-52, 1948. 


2. Stephan, R. M.: Some Local Factors in the Development of Cavities-Plaques, Acidity, 


Acidurie Bacteria, Proteolytic Bacteria, J. D. Res. 27: 96-100, 1948. 


3. Zipkin, I., and McClure, F. J.: Salivary Citrate and Dental Erosion, J. D. Res, 28: 


613-626, 1949. 


. Turner, N. C., Crowell, G. E., and Dexter, H.: The Isolation, Propagation, and Activity 


of a Viral Agent Associated With Dentinal Destruction, J. D. Res. 30: 82-87, 
1951. 


. Hurst, V., Frisbie, H. E., Nuckolls, J., and Marshall, M. S.: Jn Vitro Studies of Caries 


of the Enamel in the Syrian Hamster, Science 107: 42-44, 1948. 


. Hurst, V., Nuckolls, J., Frisbie, H. E., and Marshall, M. S.: In Vitro Studies of Caries 


of the Enamel of the Syrian Hamster (abstract), J. D. Res. 27: 761-762, 1948. 


7. Hurst, V., Mullett, P., Frisbie, H. E., Nuckolls, J., and Marshall, M. 8.: A Progress 


Report on the Bacteriologic Aspect of the Caries Research Program, College of 
Dentistry, University of California, J. D. Res. 28: 430-432, 1949. 


. Hurst, V., Nuckolls, J., and Frisbie, H. E.: Microscopie Caries-like Lesions Pro- 


duced in Vitro in the Enamel of the Syrian Hamster (abstract), J. D. Res. 28: 
668, 1949. 

Hurst, V., Nuckolls, J., Frisbie, H. E., and Marshall, M. S.: A Progress Report on the 
Production of Microscopic Caries-like Lesions in Unerupted Hamster Molars in Vitro 
(abstract), J. D. Res. 29: 691, 1950. 

Keyes, P. H.: Dental Caries in the Syrian Hamster, J. D. Res. 25: 341-353, 1946. 

Frisbie, H. E., and Nuckolls, J.: Histopathology of the Carious Lesion in the Molar 
Teeth of the Syrian Hamster, J. D. Res. 26: 470-471, 1947 (abstract). 

McIntosh, J., James, W. W., and Lazarus-Barlow, P.: An Investigation Into the 
Aetiology of Dental Caries: I. The Nature of the Destructive Agent and the 
Production of Artificial Caries, Brit. J. Exper. Path. 3: 138, 1922. 


. McIntosh, J., James, W. W., and Lazarus-Barlow, P.: An Investigation Into the 


Aetiology of Dental Caries: II. The Biological Characteristics and Distribution 
of B. acidophilus odontolyticus. III. Further Experiments on Production of Arti- 
ficial Caries: With a Note on the Production of Malic Acid by B. acidophilus 
odontolyticus, Brit. J. Exper. Path. 5: 175-184, 1924. 


. Bunting, R. W., and Palmerlee, F.: The Role of Bacillus Acidophilus in Dental Caries, 


J. Am. Dent. A. 12: 381-431, 1925. 


5. Bunting, R. W.: Bacteriological, Chemical and Nutritional Studies of Dental Caries 


by the Michigan Research Group, J. D. Res. 14: 97-105, 1934. 


3. Snyder, M. L.: The Occurrence of Lactobacilli and Other Acidogenic Organisms in 


the Salivas of Selected Caries-free Children, J. D. Res. 18: 497-511, 1939. 


. Snyder, M. L., and Teachout, J. J.: Acid Production of Oral Bacteria Associated With 


Dental Caries, J. D. Res. 21: 461-466, 1942. 


. Rosebury, T. R.: The Parasitic Lactobacilli: A Critical Review of Their Charac- 


teristics and Parasitic Effects and of the Bacteriology of Dental Caries, Arch. Path. 
38: 413-437, 1944. 








994 HURST, NUCKOLLS, FRISBIE, AND MARSHALL 


39. Harrison, R. W.: Lactobacilli Versus Streptococci in the Etiology of Dental Caries, 
J. Am. Dent. A. 37: 391-403, 1948. 

40. Tunnicliff, R., and Hammond, C.: A New Streptococcus From Dental Caries, Arch. 
Path. 26: 61-69, 1938. 

41. Hammond, C., and Tunnicliff, R.: Artificial Caries Produced by Streptococcus viridans, 
J. D. Res. 19: 1-10, 1940. 

42. Tunnicliff, R., and Hammond, C.: Significance of Smooth and Rough Variants of 
Streptococcus viridans in Dental Caries, Chem. Abstracts 35: 3678, 1941. 

43. Hurst, V., Nuckolls, J., and Frisbie, H. E.: Caries of the Enamel. A Bacteriological 
study of Actinomycetes Associated With the Dental Plaque (abstract), J. D. Res. 
26: 472-473, 1947. 

44. Burnett, G. W., and Scherp, H. W.: An Actinomycete from the Advancing Dentinal 
Carious Lesion (abstract), Bacteriological Proceedings, Soc. Am. Bact., Baltimore, 
1950, p. 109. 

45. Hurst, V.: Morphologic Instability of Actinomycetes Associated With Enamel, J. D. 
Res. 29: 571-582, 1950. 

46. Bagnall, J. S.: Bibliography on Caries Research, p. 9, Ottawa, 1950, National Re- 
search Council of Canada. 

47. Pincus, P.: The Study of Caries. Attack on Enamel Without Acids, D. Record 59: 
615-619, 1939. 

48. Rodriquez, F. E.: Studies in the Specific Bacteriology of Dental Caries, Military D. J. 
5: 199-214, 1922. 

49. Stephan, R. M., and Hemmens, E. S.: Studies of Changes in pH Produced by Pure 
Cultures of Oral Microorganisms, J. D. Res. 26: 15-41, 1947. 

50. Florestano, H. J.: Acidogenie Properties of Certain Oral Microorganisms, J. D. Res. 
21: 263-268, 1942. 

51. Bibby, B. G., Volker, J. F., and Van Kesteren, M.: Acid Production and Tooth De- 
calcification by Oral Bacteria, J. D. Res. 21: 61-72, 1942. 

52. Bibby, B. G.: Dental Caries, pp. 27-43, The Bacteriology of Dental Caries, University 
of Pennsylvania Conference, Philadelphia, 1941, University of Pennsylvania 
Press. 

53. Fosdick, L. 8., and Hansen, Harold L.: Theoretical Considerations of Carbohydrate 
Degradation in Relation to Dental Caries, J. Am. Dent. A. 23: 401-407, 1936. 

54. Fosdick, L. S., Hansen, H. L., and Wessinger, G. D.: The Reductase Activity of 
Various Mouth Organisms, J. Am. Dent. A. 24: 1445-1452, 1937. 

55. Fosdick, L. 8., and Wessinger, G. D.: Carbohydrate Degradation by Mouth Organisms. 
II. Yeast, J. Am. Dent. A. 27: 203-212, 1940. 

56. Fosdick, L. S., and Starke, A. G.: Carbohydrate Degradation by Mouth Organisms. 
ITI. L. acidophilus, J. Am. Dent. A. 28: 234-240, 1941. 

57. Hansen, H. L., Fosdick, L. 8., and Epple, C. F.: The Action of Mouth Organisms on 
Certain Carbohydrates, J. Am. Dent, A. 24: 1611-1617, 1937. 

58. Hutton, W. E., Hurst, V., and Nuckolls, J.: Comparison of the Utilization of Certain 
Sugars by Some Oral Actinomycetes and Lactobacilli, J. Am. Coll. Dent. 17: 99- 
111, 1950. 

59. Atkinson, H. F., and Matthews, E.: An Investigation Into the Organic Components 
of the Human Tooth, Brit. D. J. 86: 167-171, 1949. 

60. Blayney, J. R., Bradel, S. F., Harrison, R. W., and Hemmens, E. S.: Continuous Clin- 
ical and Bacteriologic Study of Proximal Surfaces of Premolar Teeth Before and 
After the Onset of Caries, J. Am. Dent. A. 29: 1645-1648, 1942. 

61. Hemmens, E. S., Blayney, J. R., Bradel, S. F., and Harrison, R. W.: The Microbic 
Flora of the Dental Plaque in Relation to the Beginning of Caries, J. D. Res, 25: 
195-205, 1946. 

62. Bodecker, C. F.: Nutrition of the Enamel of Human Teeth, Dental Cosmos 53: 
1000-1011, 1911. 

63. Bédecker, C. F., and Lefkowitz, W.: Concerning the ‘‘ Vitality’’ of the Calcified Dental 
Tissues, J. D. Res. 16: 463-475, 1937. 

64. Haldi, John: Reorientation on the Dental Caries Problem, J. Georgia Dent. A. 23: 
13-18, 1950. 

65. Shaw, James H.: The Modern Concept of the Etiology of Dental Caries: The 
Acidogenic Theory, Int. D. J. 1: 48-74, 1950. 

66. Leicester, Henry M.: Caries Research: Its Present Position and Future Trends, J. 
California State D. A. 27: 75-76, 1951. 

67, Gies, Wm. J., and Collaborators: Chemical Studies of the Relations of Oral Micro- 
organisms to Denta] Caries, J. Allied D. Soc. 10: 282-330, 1915. 











FAMILIAL INTRAOSSEOUS FIBROUS SWELLINGS OF THE JAWS 
(“CHERUBISM”’) 


Karu W. Bruce, D.D.S.,* ANpré Bruwer, M.B., Cu.B.,** AND 
Roger L. J. KENNEpy, M.D.,*** RocHEsTEer, MINN. 


HE abnormality of the jaw to which this paper has reference is charac- 

terized by a benign, firm, painless swelling which occurs bilaterally at the 
angle of the mandible. This pathologie process is initiated in early child- 
hood and follows a familial pattern. The entity has been recognized and 
reported before by Jones in 1933' and in 1938,? by Jones and co-workers in 
1950,° by Caffey and Williams in 1951,* and by Waldron in 1951.° 

Jones* reported the oceurrence of this pathologic abnormality in 4 of 5 
siblings of a Jewish family. He also refers to a case in which Thomas*® traced 
the condition back through five generations. Caffey and Williams‘ reported 
the observation of this abnormality of the jaw in two families. In one 
family the abnormality could be followed through three generations. It was 
present in the maternal grandfather, the mother, and in 2 of 4 siblings. An 
uncle and aunt of the siblings were said to be similarly affected. In the 
second family (Negro) reported on by Caffey and Williams,‘ the father and 
1 of 3 siblings had the condition. Waldron® reported the presence of this 
condition in 2 sisters of a family of 10 children. A daughter of 1 of the 
affected sisters also had a similar pathosis of the jaw. 

According to Caffey and Williams‘ the disease is not present at birth. 
In 5 of 6 patients observed by Jones and co-workers*® and by Thomas® during 
childhood, the facial swelling first appeared between 14 and 16 months of age. 


Characteristics of the Disease 


The facial appearance of these children in the full-blown stage of the 
disease is as follows: The lower half of the face is diffusely swollen and as a 
result the facial skin is drawn taut. This in turn causes retraction of the 
lower eyelids which exposes a band of white sclera between the iris and the 
lower eyelid. This results in an “eyes raised to heaven” appearance, described 
by Jones and co-workers® as “cherubism.” The appearance has also been 
described as simulating “adenoid facies.” This impression has been formu- 
lated by eversion and thickening of the lips and lateral spreading of the 
nostrils which is caused by expansion of the maxilla. The maxilla is not 
always involved in this entity, but when it is the involvement is usually 
limited to the region of the tuberosity. 


*Section of Dentistry, Mayo Clinic. 
** Assistant to the Staff, Section of Roentgenology, Mayo Clinic. 
***Section of Pediatrics, Mayo Clinic. 


io) 
i) 
cr 











996 BRUCE, BRUWER, AND KENNEDY 


The lesion need not be restricted to the angle region of the mandible. 
Caffey and Williams‘ have reported a case in which the entire mandible was 
involved diffusely by the pathologic process. 

The alveolar processes of the mandible in the molar and incisor regions 
may demonstrate marked, visible, lateral expansion. If the maxilla in the 
region of the tuberosity is involved, it too will exhibit expansion. If the 
maxilla is extensively affected the bulging of the alveolus on either side pro- 
duces a narrow V-shaped palate. Caffey and Williams describe a case in 
which a Negro boy experienced so much expansion of the mandibular 
alveolar processes that the tongue was elevated and displaced posteriorly. 
This caused speech to be unintelligible and finally a significant amount of 
respiratory embarrassment developed. 

Pathologie fracture of the mandible in association with this abnormality 
has not been reported. 

Whereas enlargement of regional lymph nodes is not an essential feature 
of the disorder, the occurrence of lymphadenopathy in the submaxillary and 
upper cervical regions has been reported by Jones and co-workers’ * * and 
by Caffey and Williams. Jones, in a biopsy specimen of an enlarged 
cervical node, found hypertrophy due to fibrous overgrowth with prolifera- 
tion of endothelial cells in the sinuses. According to Jones*® the enlarged 
nodes undergo involutionary changes. He observed that regression of the 
enlarged nodes begins after 3 to 5 years of age, and it is of interest that no 
enlargement of cervical nodes was noted in the adult patients observed 
either by him or by Caffey and Williams. 

Caffey and Williams have expressed the view that the greatest expansion . 
of the jaws occurs during the first or second year after onset. At this time, 
they say, the facial deformity is the greatest. From then on the disorder 
advances slowly or remains stationary for approximately five years and the 
face shows little or no change. Beginning at about the age of 10 years there 
is progressive improvement in facial appearance, especially in the buccal 
regions. At puberty the improvement in facial contour is so marked that an 
absolute decrease in size of the expanded jaws might be expected. Roentgeno- 
grams, however, do not confirm the clinical improvement and show that 
enlargement and radiolucency of the mandible persist. After puberty pro- 
gressive improvement in facial appearance obtains, according to their observa- 
tions, and by middle age the shape of the face has returned to normal. 
Neither of Caffey and Williams’ adult patients demonstrated a striking facial 
deformity. 

Jones and co-workers in 1950* reported that they observed persisting 
grotesque facial features created by this abnormality in 3 patients, ranging 
in age from 15 to 17 years, who had been followed from childhood. This 
resulted in their decision to curet the sites of tumor in the mandible. It is 
difficult to evaluate the results of surgical treatment in a disease process that 
has receding tendencies, but it would seem that such treatment produced 
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striking improvement in their cases. A comparison of postoperative photo- 
graphs and roentgenograms with those taken preoperatively indicates that 
this was a worth-while measure. 

Waldron® reported the results of surgical treatment performed at an 
earlier age than in the cases reported by Jones and co-workers.’ He obtained 
good cosmetic results and satisfactory healing of the jaws; however, he re- 
ported recurrence of the tumor in 1 case at the age of 15 years. 

There do not appear to be any marked systemic manifestations of the 
disorder. The patients are afebrile, the blood findings, sedimentation rate, 
and urine are essentially normal. The children are alert, active, and well 
developed. There is no associated localized cutaneous hyperpigmentation. 

It is difficult from the cases reported to determine the type of inheritance 
the abnormality follows. In each generation of five families which have been 
reported on prior to our report, some siblings were normal. In four of the 
families the trait was present in the progenitors of one parent. In the case 
reported by Thomas® the condition was traced back through five generations 
without a break in lineage. Waldron submitted data from his cases occurring 
in one family to a geneticist at the University of Minnesota; the geneticist 
expressed the belief that in these patients the condition might be regarded as 
a dominant mutation of germ plasm of either the maternal grandfather or 
grandmother, which was transmitted by 2 of their children and then through 
1 of them to her daughter; and that, on the basis of this observation, it 
might be predicted that in half of the offspring of any of the affected persons 
the anomaly may develop. 


Roentgenographic Appearance.—The roentgenographie findings in the 
mandible are characterized by numerous sharply defined multiloculated areas 
of radiolucency, traversed by a few bony septa. These multiloculated areas 
usually extend from the molar region to the coronoid notch on both sides of 
the mandible. There is pronounced expansion and the cortex is reduced to 
a thin irregular shell, or is absent. The incisor region of the mandible may 
also be involved. The mandible has been reported to be affected in all parts 
with the exception of the condyle. There is evidence to suggest that early 
involvement occurs at the angles and in the coronoid process of the mandible 
while the incisor region is affected later on, if at all. One of the ancestors 
in Thomas” ease and 1 of Jones and co-workers” patients showed asymmetric 
(unilateral) involvement of the mandible. Caffey and Williams observed that 
repair of bone may go on at one site while expansion goes on elsewhere. 
Beginning at the age of 8 to 12 years, bony septa increase in density, with 
minute calcified spicules being deposited in the cystlike areas. This results 
in a ground-glass appearance in the roentgenogram. New cortical bone is 
laid down and the margins of the mandible tend to be more regular. These 
authors expressed the further belief that after puberty new areas of rare- 
faction probably do not appear. In adult life multilocular rarefactions are 
either poorly defined or absent and the entire mandible may appear sclerotic. 
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The teeth in the mandible are widely displaced in the expanded parts 
of the jaw. This creates pronounced malocclusion. Some of the teeth are 
malformed and others are absent. Those teeth which are erupted and which 
have their underdeveloped or resorbed roots in the region of the tumor are 
frequently loose and are lost prematurely. The roentgenogram of the maxilla 
reveals that the usual site of involvement of this structure is in the region 
of the tuberosity and the rarefaction at this site is diffuse, with only a few 
bony trabeculae in evidence. The cortical margins of the affected part of the 
maxilla are ill defined. The maxillary sinuses have been reported by Caffey 
and Williams to be reduced in size or obliterated by the lesions in the maxilla. 
Maxillary lesions regress faster than those in the mandible and the antrums 
again become normally pneumatized if they were once invaded. The teeth 
of the maxilla are less markedly displaced than those of the mandible. The 
permanent second and third molars are frequently absent. 

Except for one example of coxa plana the remainder of the skeleton was 
normal in all cases documented prior to our report. 

Jones and co-workers*® presented an excellent description of the surgical 
exposure in this pathologie entity. The tissue exposed was pinkish gray, 
tough, and resilient. The fibrous masses were not circumscribed and they were 
observed to escape from bone directly into the fibrous tissue of the cheek. 
There was no demarcation of the tumor into cystic recesses in the bone; 
rather, in the involved part there was almost imperceptible blending of the 
fibrous tumor tissue with bone. They did not feel that all tumor tissue was 
removed at operation. 


Histologic Changes.—In the tumor tissue removed by Jones and co- 
workers® there were different patterns. In many places the tissue resembled 
giant cell tumor of bone but the stroma was more generally of the spindle 
cell fibroblastic variety and contained more intercellular collagenous deposits. 
Well-formed blood capillaries lined with large endothelial cells were observed 
in the stroma. Zones of hemorrhage and scattered deposits of granular 
hemosiderin were observed but no xanthoma cells were noted. The giant 
cells were of the osteoclastic type and contained from two to fifty nuclei. 
The stroma, however, varied in different parts of the tumor. Generally it was 
of the spindle cell fibroblastic type with a variable amount of collagenous 
stroma. In some areas it was comprised entirely of such tissue arranged in 
intertwining bundles with a moderate blood supply. In other places similar 
stroma contained a few giant cells, while in still other places the tissue was 
composed largely of giant cells with little stroma and dilated capillary-like 
blood spaces lined with endothelium. There was a considerable amount of 
blood in the tissues. These authors considered this process to be a variant 
of fibrous dysplasia of bone characterized by a partial shift to the osteolytic 
phase of bone metamorphosis, with numerous giant cells and increased vascu- 
larity. 

Detailed reports of 4 cases of bilateral, familial fibrous swellings of the 
jaws that occurred in three families follow. Also 3 other cases are referred 
to in connection with Cases 3 and 4. 
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Report of Cases 


Case 1, Family 1.—A white boy, 7% years old, appeared at the Mayo Clinic for 
consultation because of bilateral tumefaction at the angles of the mandible. The patient 
had been seen by an oral surgeon elsewhere who had obtained a biopsy report of giant cell 
tumor on either side of the mandible. 

The patient was 1 of 3 siblings. One of the other siblings, a girl, aged 9% years, 
also had tumors of the jaws (Case 2). <A boy, aged 4% years, was normal; this observa- 
tion was substantiated by roentgenograms of the teeth and jaws. The mother, aged 37, and 
the father, aged 37, denied a history of similar abnormality, and roentgenograms in their 
cases, taken prior to visiting the clinic, were reported as disclosing no abnormality. 
Definite information with respect to the maternal and paternal grandparents was not 
available. 

The patient had developed normally until the age of 2 years when he was found to 
be diabetic. At 4 years of age he had recurrent attacks of gastrointestinal bleeding. 
After the sixth such abdominal hemorrhage, laparotomy in 1950 disclosed that a massive 
plexus of small vessels enveloped the entire bowel. This part was not resected. 

On physical examination the patient was found to be well developed and well 
nourished. There was a small hydrocele on the right. There was bilateral swelling of the 
cheeks. No cutaneous pigmentation of the face or any other part was present. 





Fig. 1.—Lateral roentgenograms of the jaw. «a, There is multilocular cavitation of the 
left side of the mandible extending from the first permanent molar tooth to the coronoid 
notch. The permanent first and second molars are malpositioned toward the inferior border 
of the mandible and are capped by the tumor. b, There is polycystic cavitation of the right 
side of the mandible extending from the region of the permanent first molar to the coronoid 
process. The permanent first molar tooth is involved in the tumor and is depressed toward 
the inferior border of the mandible. There is absence of the permanent second molar tooth. 


Oral examination revealed a broad alveolar process in the molar region of both 
the left and right sides of the mandible. The alveolar process in the anterior aspect of 
the mandible and the tuberosity regions of the maxilla were not expanded. The maxillary 
central incisor and three mandibular incisor teeth were erupted at the time of examina- 
tion. The maxillary sixth-year molars also had erupted but the mandibular sixth-year 


molars were not in evidence. 
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Laboratory findings were the following: results of urinalysis, negative; hemoglobin, 
10.6 Gm. per 100 cubic centimeters of blood; erythrocyte count, 4,200,000 and leukocyte 
count, 3,800 per cubic millimeter; tuberculin reaction, negative; blood sugar, range from 
45 to 340 mg. per 100 cubic centimeters; plasma protein, 6.6 Gm. per 100 cubic centimeters 
(normal 6.4 to 7.8 Gm.); serum calcium, 8.9 mg. (normal 9 to 11 mg. per 100 cubic 
centimeters); serum inorganic phosphorus, 4.8 mg. (normal in children 4.5 to 5.5 mg. per 100 
cubic centimeters); and alkaline phosphatase, 9.7 Bodansky units (normal 5 units in adults 
but higher in children). 

Roentgenograms of the mandible revealed bilateral polycystic radiolucencies at both 
angles. These areas extended from the permanent first molar region to the angle, up the 
ascending ramus, and included the coronoid process on both sides. The maxilla and the 
symphyseal region of the mandible were uninvolved. The lower right first molar tooth 
was displaced toward the inferior border of the mandible and was quite obviously in- 
volved in the tumor on that side. There was no evidence of a permanent second molar 
tooth in the right side of the mandible. The permanent left first and second molars 
were similarly depressed toward the inferior border of the mandible and were likewise 
affected by the tumor in the left side of the mandible (Fig. 1). 


© 





Fig. 2.—a, Circumscribed radiolucent area at the proximal end of the shaft of the right 


humerus. b, Tissue removed from the lesion in the humerus (see text) (hematoxylin and 
eosin; X100). 

The results of roentgenographic examination of the thorax were negative but a 
circumscribed area of rarefaction in the proximal shaft of the right humerus was noted. 
This lesion was thought to be a cyst or an area of fibrous dysplasia (Fig. 2, a). Roent- 
genograms of the skull, ribs, and pelvis did not disclose any abnormality. 

The osseous lesion in the proximal end of the shaft of the right humerus was com- 
prised of fibrous material. The pathologic diagnosis was fibrous dysplasia (Fig. 2, b). 
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Surgical exploration of the tumors of the jaw was not undertaken at the time of the 
patient’s first admission. It was recommended that he be observed again in six months, 
with the understanding that if the tumors attained a larger size an operation would be 
performed. The patient did not return for further consultation. 

Case 2, Family 1.—A white girl, aged 9% years, sister of the boy described in Case 1, 
came for consultation with a chief complaint which was similar to that of her brother, 
namely, bilateral tumefaction appearing at both angles and ascending rami of the 
mandible. This patient had been referred to her local oral surgeon by her school dentist 
because of delayed eruption of the mandibular sixth-year molars. During the course of 
the investigation roentgenograms of the teeth and jaws had disclosed bilateral multilocu- 
lated cystlike lesions involving the angles and ascending rami of the mandible. The local 
oral surgeon, being alert to the possibility of familial implications in this type of ab- 
normality, unveiled the presence of a similar process in the patient’s brother (Case 1). 





Fig. 3.—a, Lateral roentgenograms of the jaw. Left side of the mandible showing 
multilocular radiolucency extending from the molar region to and including the coronoid 
process. The margin of the lesion is sclerotic at its greatest circumference. It is possible 
that this signifies regression and healing. Also, there is absence of the second and third 
molar tooth buds. b, Right side of the mandible showing circumscribed irregular radiolucency 
involving the molar region, angle of the mandible, and the coronoid process. The periphery 
of the lesion is sclerotic. The second and third molar tooth buds have not formed. 


On examination at the Mayo Clinic the girl was alert and cooperative. She had 
bilateral swelling of the cheeks. She was well developed and well nourished. There was 
no cutaneous pigmentation on the face or any other area. Oral examination disclosed 
lateral expansion of the alveolar processes in the molar regions on both sides of the 
mandible. The alveolus in the upper right molar and tuberosity regions was likewise 
widened. The only sixth-year molar tooth that had erupted was that situated in the 
left maxilla. 

Laboratory findings were as follows: urine, normal; hemoglobin, 12.4 Gm.; erythro- 
cyte count, 4,140,000, and leukocyte count, 7,600. The blood chemical findings, determined 
elsewhere, were as follows: serum calcium, 10.93 mg. (normal 9 to 11 mg.); serum phos- 
phorus, 3.85 mg. (normal for children, 4.5 to 5.5 mg.), and serum alkaline phosphatase, 6.28 
Bodansky units (normal 5 units, but higher for children). 
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Roentgenograms of the mandible demonstrated well-circumscribed multilocular 
radiolucencies in the regions of the angles (Fig. 3). The radiolucent parts extended from 
the region of the permanent first molar to the coronoid process. The margins of the lesions 
appeared to be sclerotic. The mandibular sixth-year molars were involved in the patho- 
logic process. There was radiolucency about the crown of the lower left second premolar; 
it was believed that this was not part of the pathologic process, but was rather an 
eruption cyst which was associated with this tooth. There was no evidence of a permanent 
second or third molar tooth bud on either side of the mandible. 

Dental roentgenograms did not show the presence of similar lesions in the symphyseal 
region of the mandible. There was no evidence of the maxillary left second and third 
molar tooth buds. Similarly, there was absence of the maxillary right third molar bud. 
The maxillary right second premolar and second molar were markedly malpositioned in a 
forward direction. Although there was no definite evidence of radiolucency in either tuberosity 
region of the maxilla, there was sufficient alteration in bone pattern at this site to cause one to 
suspect some former involvement which had undergone involution and healing. 

This patient, like her brother, also was advised to return in six months for observation 


but did not do so. 





. 


Fig. 4.—The cheeks and chin are prominent but the patient does not have a cherubic facies. 


Case 3, Family 2.—A white boy, aged 6 years, presented the primary complaint 
of tumors of the mandible. Tumefaction was discovered by the patient’s home dentist 
one week before the patient was brought to the Mayo Clinic. 

There was no history of tumors of the jaw in the father. The mother had had six 
operations on the mandible plus radium therapy to this jaw for what was diagnosed 
sarcoma of the mandible. The tumefaction of her jaw had been discovered at 4 years of 
age. In retrospect it seems likely that the mother’s tumor was not actually a sarcoma of 
bone, but rather a similar type of tumor as was developing in the mandible of her son. 
The mother stated that she had had no difficulty with her mandible after 8 years of age. 
She was 35 years old at the time of examination and was edentulous. Her alveolar ridges 
were atrophic and flat. Dental roentgenograms revealed little except some alteration of 
bone pattern in the region of the left mandibular angle which might indicate a former 
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Fig. 5.—Roentgenogram of the mandible (posteroanterior view) showing multilocular 
cystlike lesions at both right and left angles, with involvement of the posterior portions of the 
horizontal rami, vertical rami, and coronoid processes. There is also a zone of radiolucency 
in the symphyseal region. There is absence of permanent second molar tooth buds on both 
sides of the mandible and maxilla. 








Fig. 6.—Roentgenographic appearance of the jaws viewed from the lingual side. 
faction is present in both 


and both tuberosity regions of the maxilla. 
mandibular sixth-year molars are involved by tumor and are depressed. 


year molars are forced superiorly from the crest of the alveolus and are also malpositioned 
anterior to their normal position by tumor in the tuberosity regions. 


Tume- 
molar regions of the mandible, the anterior part of the mandible, 

Mandibular incisor teeth are malpositioned. The 
The maxillary sixth- 
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site of tumor growth. A 5-year-old brother of the boy was unaffected, as was a 3-year-old 
sister, as proved by roentgenograms of the teeth and jaws. There was no history of 
tumors of the jaw in any of the grandparents, aunts, or uncles. The past history indicated 
that the patient had developed normally and had been a healthy infant. 

Physical examination disclosed a well-developed and well-nourished boy. The 
cheeks were full, the left being somewhat more prominent than the right. The chin also 
appeared to be unusually prominent. In no way was the facial appearance grotesque or 
the facies particularly cherubice (Fig. 4). The Speech was articulate and intelligible. The 
heart, lungs, and abdomen were normal. The tonsils were enlarged. There were bilateral 
enlargements of the cervical nodes. No pigmentation of the skin was noted. 
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: Fig. 7.—a, Expansion of the lower anterior alveolar ridge is shown. There is discolora- 
tion at the crest of the broadened alveolus in the left canine region. This probably repre- 
sents a tumor eroding through the alveolar cortical bone and invading the corium of the 


alveolar mucosa. Only three primary molar teeth remnin at the age of 6 years. The perma- 
nent central incisors are erupting in abnormal position. b, Occlusal roentgenogram showing 
tumor expanding the symphyseal region of the mand ble. c, Multinucleated giant cells in a 
fibrocellular stroma are shown. There is evidence of hemorrhage and the capillaries are 


patent (hematoxylin and eosin; x90 


Oral examination revealed broadening and particularly lingual expansion of the 
anterior alveolus of the mandible. The posterior mandibular alveolar processes did not 
seem particularly broadened but intraoral palpation in the buccal sulcus evinced the fact 
that the body of the mandible in these regions flared sharply in a lateral direction. Both 
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tuberosity regions of the maxilla were notably expanded. The dentition in the upper 
arch was relatively normal. Five primary teeth remained in the lower arch; these were 
the four molars and the left canine. The patient complained of slight pain on chewing. 

The routine laboratory findings were normal. Unfortunately, blood chemical de- 
terminations (calcium, phosphorus, and phosphatase) were not made. 

A roentgenogram of the thorax revealed no osseous lesions in that part of the 
skeleton which it included. A roentgenogram of the skull likewise did not disclose 
any abnormality. A complete roentgenographic survey of the skeleton was not made. 
Mandibular roentgenograms revealed expanding multilocular cystlike lesions at either 
angle of the mandible extending from the molar region, through the angle and involving 
a major portion of the coronoid process. There was a similar process in the symphyseal 
region (Fig. 5). 

Dental roentgenograms revealed irregular areas of radiolucency which were traversed 
by fine gracile trabeculae in the molar regions on both sides of the mandible (Fig. 6). 
These areas of radiolucency included the lower sixth-year molar teeth. An irregular 
area of radiolucency was also present in the anterior part of the mandible. The mandibular 
incisor teeth were remarkably displaced. An area of radiolucency and altered bone pattern 
was apparent in both tuberosities of the maxilla. No permanent second molar teeth were 
evident in the maxilla or mandible. From a study of the dental roentgenograms, it was 
apparent that this patient would be confronted with a pronounced problem of dental oc- 
clusion in the future. The patient was advised to return for observation in six months. 
Surgical treatment was not advised. 

When the patient returned after approximately six months the expansion of the 
mandibular anterior alveolus appeared to have increased. A bluish gray swelling on the 
crest of the alveolus in the left canine region was present. It was believed that this was 
a tumor eroding through the bony cortex and invading the corium of the alveolar mucosa. 
This site was not ulcerated (Fig. 7, a). Only three deciduous molar teeth remained at 
this visit, two primary teeth having sloughed since the last visit. The permanent mandibular 
central incisor teeth, however, were erupting in abnormal alignment. A primary maxillary 
right second molar had also been prematurely sloughed. 

Roentgenograms of the mandible were taken and compared with those taken six months 
prior to this examination. There seemed to be little, if any, increase in size of the lesions 
in the jaw. Dental roentgenograms disclosed, however, that the tumor was progressing to 
a moderate extent, especially in the symphyseal region. An occlusal-plane roentgenogram 
made of the anterior part of the mandible exhibited the amount of rarefaction present there. 
The malposed mandibular incisors appeared to be suspended in a substance the density of 
water (Fig. 7, b). 

The bilaterally enlarged cervical nodes which had been observed at examination six 
months earlier were still enlarged. The patient was dismissed and advised to return in six 
months, or sooner, if any outstanding change in the condition of the jaw should occur. 

When the patient returned six months later there was some increase in mandibular 
expansion, particularly on the right. The right side of the mandible and the symphyseal 
region were curetted but operation on the left side was deferred. The histopathologic appear- 
ance of the tumor tissue removed was that of multinucleated giant cells situated in a spindle 
cell fibroblastic stroma in which vascularity and hemorrhage were quite prominent (Fig. 7, c). 


Case 4, Family 3.—A white girl, aged 5 years, came with the chief complaint of 
bilateral swellings of the mandible (Fig. 8, a). An unusual fullness of the chin was also 
present. A somewhat cherubic appearance may be conceded in this case. The patient’s local 
dentist noted expansion of the jaws on routine dental examination, whereupon he took roent- 
genograms of the teeth and jaws and found multiple multiloculated cavitations of the 
mandible. 

The family history disclosed that the father, aged 39 years, also had had a similar 
affliction of the mandible which had been discovered at 8 or 9 years of age. The father re- 
lated that his teacher had repeatedly sent him home from school thinking, because of his 
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prominent cheeks, that he had mumps (Fig. 8, b). He related that he had had surgical 
curettement of the symphyseal region of the mandible which was followed by roentgen therapy 
for this condition in 1933. 

The father was present at the time of examination of the daughter, and he was 
examined, too. By observing his facial contour it was noted that he had retained an ap- 
preciable amount of prominence in the lower third of his face. A lantern-jaw appear- 
ance was evident. The mandibular alveolar processes were especially wide in both molar 
regions and the right maxillary tuberosity region was markedly expanded. Lateral roent- 
genograms of the jaw revealed a rather massive broad mandible with a prominent sym- 
physis. There was no marked alteration in bone pattern of that part of the body and 
angle included on either side. Dental roentgenograms disclosed an area of increased density 
in the anterior mandibular region. This may have resulted from surgical and roentgen therapy 
administered in 1933. However, it was interesting to note that the roots of the three remain- 
ing incisor teeth and the right canine tooth were underdeveloped or resorbed. It was believed 
that this was the result of the expansive growth of the tumor adjacent to these roots rather 
than underdevelopment of the roots of these teeth due to roentgen therapy. This view is 
held because roentgen therapy was administered when the patient was in young manhood which 





Fig. 8.—Case 4. a. Girl aged 5 years with fullness of the cheeks and a prominent chin. A 
cherubic appearance of the facies is present to some degree. b, Father of the patient in 
Case 4 at approximately 10 years of age. The “moon” face and prominent chin are evident. 
c, Paternal grandfather of the patient in Case 4. The prominent cheeks and the remarkable 
breadth in the lower third of the face are evident. 


was a time when the roots of these teeth would normally have been fully developed. There was 
no marked alteration in that part of the body of the mandible included in the dental roent- 
genogram, but the left side was a bit more sclerotic in appearance than the right. The 
tuberosity of the maxilla on the right was distinctly more sclerotic and broadened than 
that of the left side of the maxilla. 

The patient’s mother was not affected by tumors of the jaw. A brother, aged 10 years, 
and a sister, aged 24% years, were also unaffected by this abnormality. A brother of the 
father was normal. However, the patient’s paternal grandfather was similarly affected with 
tumors of the mandible. Though no roentgenograms were available as positive evidence, a 
photograph of the paternal grandfather (age unknown) was submitted which demonstrated 
widening of the cheeks and lower third of the face (Fig. 8, c). The grandfather had had 
numerous curettements of the mandible in his early adult life. 

The past history of the 5-year-old girl was essentially noncontributory. Physical exam- 
ination revealed bony hard, nodular, irregular swellings of both sides of the jaws which dis- 
tended the cheeks. The patient was well developed and well nourished. The ears, nose, throat, 
heart, lungs, abdomen, and extremities were normal, 
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Oral examination disclosed widening of the alveolar processes in the molar region on both 
The anterior alveolus of the mandible was remarkably widened in a 


sides of the mandible. 
The tuberosity 


labiolingual ‘direction, indicating the presence of tumor in this site also. 
regions of the maxilla were expanded but the palatal vault was well formed. All the deciduous 
teeth were present with the exception of the lower right lateral incisor tooth which had been 
exfoliated. 

Laboratory findings were essentially normal, as follows: serum calcium, 10.5 mg. (nor- 
mal 9 to 11 mg. per cubic centimeter) ; serum phosphorus, 5.7 mg. (normal for children, 4.5 to 
5.5 mg. per 100 cubic centimeters), and alkaline phosphatase (Bodansky), 6.94 units (normal 
5 units, but higher for children). 

A complete skeletal roentgenographic review was negative for osseous lesions with 
the exception of the jaws. Roentgenograms of the jaws revealed expanding cystlike lesions 
at the angles of both sides of the mandible that extended up into the vertical rami. The 


symphysis was similarly involved. The osseous lesions appeared to be trabeculated 


(Fig. 9). 





Fig. 9.—Posteroanterior view of the jaw. There are expanding trabeculated lesions at 
the angles of the mandible. These extend from the permanent first molar region and invade 
the major portion of the ascending rami. The condyloid processes are not involved on either 
side. The mandibular second molar tooth buds are absent. There is radiolucency in the 
symphyseal region. Inset, Tissue fragments removed from the tumor situated in the left side 


of the mandible. 


Dental roentgenograms likewise showed tumors to be present in the posterior portions 
of the mandible as well as the anterior portion. The sixth-year molars were shown to be 
malposed inferiorly and engulfed by tumor. All twelfth-year molars were absent. The 
permanent incisor teeth, which had not yet erupted, were observed to be forced into ab- 
normal position as a result of the expansive growth of the tumor in this region. Both 
tuberosity regions of the maxilla showed similar pathologic changes. Both maxillary 


sixth-year molars were surrounded by tumor tissue. The dental] roentgenograms did not 
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Fig. 10.—Sections of the tissue removed at operation. Stained with hematoxylin and 
eosin (X100). a, Giant cells and patent capillaries lined with well-developed endothelial cells 
are numerous. Hemorrhage into the tissue can be seen. The stromal cells are spindle-shaped. 
b, Whorling intertwining strands of collagen with no giant cells in the immediate area are 
shown. zyiant cells are present in the lower left part of the field in a zone where the stroma 
is more cellular. c, Dysplastic bone formation progressing in a fibrocellular stroma. The rent 
in the central field of the photomicrograph is an artefact. 
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include enough of the posterior maxillary alveolus to permit making a statement regarding 
the presence or absence of maxillary twelfth-year molars on either side; the roentgenograms 
of the jaw suggested that they might not have been present. 

The site of tumor formation in the left side of the lower jaw was explored and 
curetted via an intraoral approach. There seemed to be little periosteum over the tumor 
expansions. The fibrous masses in the bone seemed to blend with the periosteum and con- 
nective tissue (corium) of the gum and cheek. There was no particular demarcation into 
cystic cavities but rather multiple recesses in the bone filled with tough, resilient, grayish 
pink fibrous material. The bone adjacent to the osseous recesses was sclerotic, thick, and 
nonyielding. The fibrous tissue was firmly attached to bone and made curettage quite 
difficult. It was felt by the surgeon that all involved tissue was not removed. The fibrous 
tissue removed was reddish gray, quite tough and elastic, but it did not display any par- 
ticular grittiness which- would be expected if foci of calcification were being laid down 
within it (Fig. 9, inset). 

The histopathologic picture demonstrated considerable variation. In many instances 
the tissue resembled giant cell tumor of bone. The giant cells, had a variable number of 
nuclei. In such an area zones of hemorrhage could be observed. Blood capillaries with 
prominent endothelial cells were noted (Fig. 10, a). The stroma varied from one part of 
the tumor to another. Generally it was of the spindle cell fibroblastic type with a variable 
amount of collagenous tissue. In some places the tumor was composed entirely of collagen 
strands arranged in whorling intertwining bundles with a moderate blood supply and with 
but few or no giant cells in evidence (Fig. 10, b). In other tissue examined histo- 
pathologically, a dysplastic type of bone formation was taking place. The zones of dysplastic 
ossification were situated in a cellular stroma (Fig. 10, c). It was believed that if this feature 
existed universally throughout the tumor, spontaneous healing could be obtained. No giant 
cells were observed in this area. Cortical bone included in the sections showed a variable 
degree of lacunar resorption and replacement by connective tissue which blended into the 
periosteum, 

To date the tumor in the right side of the mandible and the one located in the 
symphysis have not been removed. Neither have the tuberosity regions of the maxilla been ex- 
plored. The patient returned for observation five months after surgical treatment of the left 
side of the mandible. Although the bone in that region has not been restored to normal 
density there is reason to believe that healing of bone is taking place. Operation on the rest 
of the jaw is being deferred until the results of surgical procedures in the left side of the 
mandible can be better evaluated. The tumors located elsewhere in the jaws demonstrated 
negligible if any increase in size. 

Comment 

It was impossible, from this study, to draw clear-cut conclusions as to 

the type of hereditary pattern that this entity follows. This obtains because 


TABLE I. AFFECTED AND UNAFFECTED MEMBERS OF THREE GENERATIONS OF THREE FAMILIES 
IN WHICH CHERUBISM WAS OBSERVED* 








"LINEAGE — 

















l FAMILY 1 °° #&| FAMILY 2 l FAMILY 3 

GENERATION | PATERNAL | MATERNAL | PATERNAL | MATERNAL | PATERNAL | MATERNAI 
Grandparents — | no data | no data °) - i @ > = ie a S 9 9 
\ 

Parents Y YY . - YY 2 
Siblings (Case 2) | ¢ 94 yi ~ | (Case 3) | - 6 yr. | (Case 4) | @ 5 yr. 
(Case 1) | 2 73 yr. 12 & ye. 19 10 yr. 
9 43 yr |Q 3 yr. |Q 23 yr. 








*Solid symbols indicate persons affected with cherubism:; open symbols, unaffected mem- 
bers of the family. Data concerning the number of aunts, uncles, great-aunts, and great-uncles 
were not available. If these were affected the parents of the siblings were unaware of this 
fact. 
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information pertaining to every member of each generation in the family tree 
was not available. It is possible that other members of these families, in 
former generations (grandparents), may have had the affliction to a lesser 
degree but that it was not brought to light. Such subclinical affection would, 
of necessity, be obvious only in the roentgenogram, which is a diagnostic 
tool that was not as available or universally employed in generations past 
as it is at the present time. The available data on the families in our cases 
ean be observed in Table I. 

The four principal patients reported on in this article were discovered 
to have an abnormality of the jaws at 5, 6, 714, and 91% years of age, 
respectively. Earlier roentgenograms of the jaws or teeth to verify this 
entity at an earlier age were not available. Two of the cases reported by 
Caffey and Williams, in which there was a similar abnormality of the jaws, 
seemed to support the belief that the tumor process is not present (that is, 
not revealed in the roentgenogram) at birth or shortly thereafter (up to 18 
months of age in one instance) in spite of the fact that the abnormality has 
a genetic origin. However, this fact does not exclude the possibility that the 
pathologie process in nidus form may have been present in the jaws, yet it 
was not of such proportions that it could be detected in a roentgenogram of 
the jaw. 

Caffey and Williams maintained from a study of their cases that the 
greatest expansion of the jaws is in the first or second year after onset. The 
disorder then progresses slowly or remains static for approximately five 
years. Gradually the facial appearance improves, and at puberty improve- 
ment is so great that an absolute decrease in size of the jaws may be expected, 
yet roentgenograms do not reflect the clinical improvement. To a certain 
point, this impression was substantiated in the children of our study: the 
patients seen at 5 and 6 years of age (Cases 4 and 3, respectively) demon- 
strated more facial distortion than the brother and sister (Cases 1 and 2) 
seen at 714 years and 914 years of age, respectively. The cases of Jones, 
Gerrie, and Pritchard® differ in that facial distortion was still quite striking 
in puberty and young adulthood. 

One patient (Case 3) demonstrated bilateral cervical lymphadenopathy. 
Submaxillary or cervical adenopathy was not observed in the other patients 
with this abnormality. 

There was no evidence of pigmentation of the overlying skin in any of 
these patients. 

Clinically our patients presented no impairment of speech, elevation of 
the tongue, eversion of the lips, or broadening of the root of the nose. Neither 
did they complain of pain, pressure sensation, or limitation in motion of the 
jaws. It was quite apparent that the patients seen at 5 and 6 years of age 
(Cases 4 and 3, respectively) will have a malocclusion problem bordering on 
partial edentia in the mandible. 

There was no unilaterality of lesions in the mandible in any of our cases. 
Jones, Gerrie, and Pritchard had 1 such case. In 1 of our cases one of the 
ancestors studied by Thomas also showed unilateral tumefaction of the 
mandible. 
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All 4 children in this study had bilateral tumors situated at the angle of 
the mandible. Two of the 4 patients also had tumefaction in the symphyseal 
region of the mandible and 3 also had maxillary tumefaction involving the 
tuberosity area. To be more specific, 2 children had tumors at both mandibu- 
lar angles, at the symphysis and at both maxillary tuberosity regions; 1 child 
had tumors at both angles of the mandible and also tumefaction of both 
maxillary tuberosities, and 1 child was affected by this abnormality only at 


both angles of the mandible. 

Pathologie fracture of the mandible was not observed in our series. 

The tumors produced a lytic effect on odontogenesis. Patient 1, aged 714 
years, had one missing permanent molar; patient 2, aged 914 years, had three 
missing permanent molars, and patient 3, aged 6 years, and patient 4, aged 
5 years, each had four missing permanent molars. A statement cannot be 
made regarding the agenesis of the wisdom teeth at the early age of these 
patients. However, the chances are good that all third molars in the 
mandible of the 4 patients and all maxillary third molars in 3 of the 4 patients 
will fail to undergo odontogenesis. All mandibular sixth-year molars were 
affected by the tumor and displaced inferiorly to variable degrees. In Cases 
1 and 2, this caused failure of these particular teeth to erupt on schedule. 
In Case 2, the failure of the mandibular sixth-year molar to erupt was the 
reason for dental consultation which led to the ultimate disclosure of the 
abnormality. In Case 1, a mandibular twelfth-year molar was similarly dis- 
placed toward the inferior border of the mandible. This was the only 
permanent mandibular second molar tooth which formed in the 4 patients 
studied. It was likewise interesting that only three maxillary twelfth-year 
molars were present in the 4 children. No anomalous or supernumerary 
teeth were present in any of the patients. The tumor caused resorption or 
underdevelopment of the roots of a number of permanent teeth which were 
still present in the mandible of the father of the patient in Case 4. The 
tumor also accomplished premature resorption of the roots of deciduous 
molar and eanine teeth with consequent early sloughing of them. 

In the cases reported heretofore there has been no reference to tumors in 
other bones of the skeleton. Coxa plana, however, was concomitantly present 
in 1 of the cases reported by Caffey and Williams. In our Case 1, the 
proximal shaft of the left humerus was the site of a cireumscribed lesion 
which proved on histopathologic examination to be composed of myxomatoid 
fibrocellular connective tissue. 

Blood chemical studies, including determinations of serum calcium, 
phosphorus, and alkaline phosphatase, in 3 of the 4 cases in our series did 
not reveal any pertinent abnormalities. 

Schlumberger’ theorized that fibrous dysplasia of the monostotie variety 
may be eaused by an abnormal response to trauma. In the 4 cases of cheru- 
bism reported herein there was nothing in the past history to suggest that 
trauma was a factor in the development of the tumors. Trauma ean prac- 
tieally be ruled out on the basis of the multiple foci of tumor sites. 
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A symmetrical hyperostotie lesion situated on either side of the root of 
the nose was first described by Macalister® in 1882. This condition was 
called “goundou.” In spite of the fact that this lesion has a frambesian 
etiology, it simulates fibrous dysplasia in some respects and might be con- 
fused clinically with cherubism. 

Phemister and Grimson’ reported that symmetrical osteomas have been 
described by Perthes,’® Rosenstein," and Koblin,’? but most of these have 
been fibromas of the gingiva. One of the cases described by Phemister and 
Grimson in the same publication may have been a case of cherubism. The 
authors considered this to be a case of fibrous osteoma, in which both jaws 
were affected and the mandible had symmetrical lesions. Their patient was 
an 8-year-old boy. At the time of the original examination the patient had 
a bony enlargement of the right maxilla which had been noted for three and 
one-half years. The right half of the mandible was slightly expanded also at 
that time. At the time of operation the maxillary lesion was noted to be 
composed of spongy bone with fibrous marrow. A soft tissue mass in the 
maxillary right premolar region proved, on pathologic examination, to be 
myxomatous tissue. One and one-half years after operation on the maxilla 
the right side of the mandible was observed to have expanded notably and 
irradiation therapy was prescribed. In spite of this treatment the growth in 
the right side of the mandible continued to progress slowly during the next 
four years. It extended into the right ramus and slightly past the midline 
anteriorly. The mental portion of the left half of the mandible was also 
expanded. Microscopic examination of the tumor tissue removed from the 
mandible at the time of operation disclosed areas which simulated benign 
giant cell tumor. Examination of other areas revealed fibrous tissue in which 
there was no ossification. Cancellous bone having a fibrous marrow was 
noted in some regions and yet in other places there was myxomatous tissue 
of a mature type containing areas of fibrous tissue in which calcification and 
deposition of bone had occurred. The photomicrographie appearance of the 
tissue removed from the mandible in this case is very similar to the cytologic 
picture of the tissue removed from the mandible in 2 of our cases as well 
as those cases reported by Waldron® and Jones and co-workers. There was 
no significant alteration in the blood chemical findings in this case reported 
by Phemister and Grimson. How irradiation altered the histopathologic 
appearance is difficult to assert. The variation in cellular pattern of the 
tissue removed from the mandible may offer some interesting evidence to 
support a contention that in some cases there is a metamorphosis from giant 
cell tumor of bone to osteofibroma or fibrous dysplasia or variants of fibrous 
dysplasia. Clinically, the tumors of the jaw of the adult patients of Caffey 
and Williams were associated with healing of bone as revealed by the 
roentgenogram, yet they received no treatment. These piecemeal fragments 
of evidence may possibly contribute to an understanding of the basie patho- 
logic changes which can take place in some cases. 

There is much difference of opinion regarding the etiology and exact 
pathology of cherubism. Waldron has reported his cases as “bilateral giant 
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cell tumors” of the jaw. Jones, Gerrie, and Pritchard,’ in considering cheru- 
bism, stated that there is some irreconcilable difference of opinion among 
these authors as to the exact nature of the pathology of the condition. Jones 
and co-workers expressed the opinion that these eases represent probably a 
fibrous dysplasia with a partial shift to the osteolytic phase of bone metamor- 
phosis. Jones, on the other hand, expressed the view that these tumors 
probably have some relationship to aberrant dental development. Thoma,** 
in reviewing the work of Jones and co-workers, voiced doubt as to the dental 
origin of the anomaly and suggested that the condition was more likely to be 
a dysplasia of bone. 

Caffey and Williams said that the histologie appearance of familial 
fibrous enlargement of the jaws is similar to that of fibrous dysplasia, yet 
they also expressed the belief that the two entities should be considered 
separately because of the marked difference in their clinical and roentgeno- 
graphie pictures. 

Microscopie slides of the tissue removed from the left side of the 
mandible in our Case 4 and slides of tissue removed from the humerus in 
Case 1 were submitted to Jaffe’ for an additional opinion. His view was that 
the tissue removed from the jaw did not fulfill the criteria for a bona fide 
giant cell tumor according to his rather strict interpretation. Neither did he 
believe that the tissue pattern was that of fibrous (fibro-osseous) dysplasia. 
He observed that the stroma of the tumor in some places is suggestive of the 
stroma of fibrous dysplasia yet it did not show the metaplastic ossification 
which he holds to be part of the picture of fibrous dysplasia. He expressed 
the belief that the tissue removed from the humerus in Case 1 was not much 
different from that of the lesion of the jaw in so far as the stroma was con- 
cerned—that it represented something like a myxomatoid connective tissue 
foeus without the presence of giant cells; it did not suggest fibrous dysplasia 
to him. He said that the lesion of the jaw probably represented a dysplastic 
developmental defect of the mandible with the appearance in the affected 
area of a peculiar connective tissue, in association with which there is hemor- 
rhage and the appearance of multinucleated giant cells. 

At first glanee it would seem that this familial fibrous swelling of the 
jaws may be related to the dental system because of the agenesis of some of 
the teeth at the site of the tumor. If this were so, it would be reasonable to 
expect the presence of epithelial remnants of the enamel organ in micro- 
seopie sections of such. In those sections from the case in which operation 
was performed in our series, such epithelial remnants were not found. Neither 
has their presence been reported by others who have investigated this abnor- 
mality of the jaws. Could it not be that the absence of certain of the molar 
teeth in these cases reflects failure of development of the dental anlage in re- 
gions affected by the pathologie changes of bone? Further speculation on our 
part at this time probably would be ill advised. It would be wise and fruitful 
for those in the future who are confronted by such a ease to advise frequent 
and regular roentgenographic studies, starting immediately after birth, in 
any subsequent siblings. 
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We feel that the condition of cherubism does not meet entirely the 


rather rigid criteria for giant cell tumors. Neither does it fit snugly in the 
eategory of fibrous dysplasia. Yet, there seem to be some features of both 
conditions present, and it may be wiser, and certainly safer, not to go further 
than to suggest that in the condition of cherubism there is a dysplastic 
process of bone with some features of fibrous dysplasia, and perhaps some of 


giant cell tumor as well. 


. Macalister: Quoted by Guthrie, Douglas: 
. Phemister, D. B., and Grimson, K. 8.: Fibrous Osteoma of the Jaws, Ann. Surg. 105: 
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ORGANIC TRACTS IN THE ENAMEL OF COMPLETELY UNERUPTED 
HUMAN THIRD MOLARS* 


WituiaM E. Huron, Pu.D., anp James Nucko..s, D.D.S.,t+ 
San Francisco, CAuir. 

UCH research activity and intellectual effort have been devoted to the con- 

troversy concérning enamel organic matter. Sognnaes' demonstrated 
that some lamellae are formed in cracks which oceur in enamel after eruption. 
Burket? and Frisbie and Nuckolls* have demonstrated microscopic caries in 
teeth which were intact by clinical standards. From this it appears that en- 
vironmental influences may modify the composition of the enamel of erupted 
teeth even though there is no clinical evidence of such an alteration. 

As pointed out by Nuckolls and associates,‘ faulty development of enamel 
matrix may result in poorly ealeified organic tracts of varying size. Because 
such tracts may be altered beyond recognition after eruption, evidence of the 
existence, in enamel, of organic tracts of developmental origin must be ob- 
tained by the study of mature unerupted undeecalcified teeth which have not 
been exposed to the oral environment in any way. There is little evidence con- 
cerning such organic tracts. Sognnaes' mentioned that he found few lamellae 
in unerupted teeth. However, he gave no experimental details. There has 
probably been insufficient study of the gross distribution of organic matter in 
the enamel of unerupted teeth. We have, therefore, undertaken a preliminary 
study of the matter. 


Methods 


Although enamel organie matter is believed to consist of protein and muco- 
polysaccharide or glycoprotein, our primary interest was in the protein be- 
cause of the controversy which has come to surround this material. It is diffi- 
eult to find an unequivoca] indicator of protein. About all that one ean do is 
to find a reagent for a chemical grouping, which is more likely to represent 
protein than any other substance present in the enamel. Ehrlich’s reagent ap- 
pears to be suitable for this purpose. 

This reagent usually is composed of para-dimethylaminobenzaldehyde, hy- 
drochlorie acid, and alcohol. We modified its composition, to reduce the sol- 
ubility of reaction products, by incorporation of ether. The composition was 
approximately 3 per cent p-dimethylaminobenzaldehyde, 5 per cent hydrogen 
chloride, 8 per cent water, 42 per cent ethanol, and 42 per cent diethy] ether. 

Glick® reports this reagent to form colored products with phenols and 
heterocyclic compounds such as tryptophane and indole. Indole was probably 

From the University of California, College of Dentistry. 
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not present in our preparations, while tryptophane is a constituent of most 
proteins. The only phenol likely to be present in enamel is tyrosine which, un- 
fortunately, since it is a protein constituent, did not react appreciably with the 
reagent in preliminary tests. A reaction does occur between the reagent and 





Fig. 1.—a, A gross buccolingual section of approximately 2 mm. thickness through the 
mesial cusps of a completely unerupted lower right third molar (x5). b, The same section 
after treatment with Ehrlich’s reagent for three hours, storage in ether-alcohol for two weeks, 
and embedding in a methacrylate plastic. Note an organic tract (t), penetrating from the 
lingual surface to the dentinoenamel junction. Another smaller tract (st), is under the 
occlusal surface. Organic matter in the enamel at the dentinoenamel junction (dej) may be 
seen in a number of places. 





Fig. 2.—a, A gross buccolingual section of approximately 2 mm. thickness through a 
completely unerupted lower right third molar in the vicinity of the central pit (X5). 6, The 
same section after three hours’ treatment with the Ehrlich reagent, storage for two weeks 
in ether-alcohol, and embedding in a methacrylate plastic. Note the tract underlying the 
occlusal surface (ot), and a faint tract underlying the lingual surface (It). 


lysine and arginine, however. It does not react with the organic matter of 
dentine to any considerable extent as may be seen from our results in Figs. 1, 
2, and 3. Substances which are tested for mucopolysaccharide content by the 
Elson-Morgan reaction® are normally treated with acetylacetone in alcoholic 
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KOH at 100° C. for fifteen minutes as a necessary preliminary to development 
of color with the Ehrlich reagent. Therefore, it seems unlikely that enamel 
mucopolysaccharides may react with the reagent without some such pretreat- 
ment. Under our conditions, it is probable that the reagent indicates the pres- 
ence of certain amino acids—either in the free state or else, and more probably, 
combined to form proteins. 

The teeth to be studied were collected as soon after extraction as practi- 
cable, usually within three or four hours. After collection, the teeth were 
stored in distilled water in the freezing compartment of the refrigerator. When 
these teeth were to be used, they were thawed, the roots were cut off with sep- 
arating disks, and the pulps, together with some dentine, were removed with 
a suitable burr or stone. The crowns thus prepared were cut into sections of 
various thicknesses, depending on the structure of interest. In some cases the 
decalcification of whole crowns was studied. All of the teeth examined were 
completely unerupted third molars which were chosen by the staff of our Oral 
Surgery as having never been exposed to the oral environment. 





2 mm. thickness, through the distal 


Fig. 3.—a, A buccolingual section, of approximately 2 
cusps of a completely unerupted lower right third molar (x5). The same section after 
three hours’ treatment with the Ehrlich reagent, two weeks’ storage in ether-alcohol, and 
embedding in a methacrylate plastic. Note the wide band of organic matter associated with 


the enamel at the detinoenamel junction (dej). 

The sections or other preparations from the crowns were exposed to the 
reagent in Stender dishes. At the start of each experiment and after various 
intervals of time, photographs were taken of the specimens, using either Koda- 
chrome or Ektachrome film. Subsequently, the color transparencies were en- 
larged in black and white for further examination. 


Results 


Out of a total of ten teeth thus far examined, indications of protein tracts 
have been found in all. These tracts occurred in all the teeth studied in the 
enamel at the dentinoenamel junction, although there were regions of some of 
the teeth which did not give evidence of their presence. These tracts were also 
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seen in the enamel underlying occlusal pits and fissures. More rarely they were 
seen in the enamel of the more or less vertical tooth surfaces such as the lingual 
surfaces. Some of these tracts were quite small; others represented a consider- 
able proportion of the enamel surface of the section exposed to the reagent. 
We have presented in Figs. 1, 2, and 3 the results of the test on one tooth which 
showed most of these structures. , 

In Fig. 1,a may be seen a buccolingual section through the mesial cusps of 
an upper left third molar which was not yet exposed to the reagent. Fig. 1,6 
shows the same section exposed to the Ehrlich’s reagent for three hours, stored 
for two weeks in ether-alcohol, and then mounted in Plexiglas. A definite tract 
connects the lingual surface with the dentinoenamel junction. At this bound- 
ary, the tract spreads out to a considerable degree. A small lamella-like tract 
connects the occlusal surface with the dentinoenamel junction, and this tract 
also spreads out at that juncture. Enamel protein may be seen as a very 
thin line at the dentinoenamel junction. While this region is quite thin, it is 
easily observed in specimens which undergo decalcification in the reagent. 
Protein at the dentinoenamel junction has been observed in all teeth thus far 
studied, and it is a relatively simple matter to confirm by direct observation 
under x30 magnification with the dissecting microscope that the enamel rather 
than the dentine is the source of this material which may be seen more clearly 
in Fig. 3,b. It is interesting to note that the structures which are easy to see in 
Fig. 1,b are only faintly or not perceptibly demareated in Fig. 1,a. Apparently 
these structures were initially calcified but probably to a smaller degree than 
the enamel elsewhere in the section. 

Fig. 2,a shows a second buccolingual section through the central pit of 
this tooth prior to treatment with the reagent, while Fig. 2,b represents the 
same section after being subjected to the same treatment as that given the 
section which is shown in Fig. 1. Fig. 2,b indicates that a relatively large 
amount of protein was present in the enamel underlying the occlusal surface 
in the vicinity of the central pit. A faint tract connecting the lingual surface 
with the dentinoenamel junction may be seen. Fig. 2,a shows no more than a 
faint outline of the structures present in Fig. 2,). 

In Fig. 3 a third section, buecolingually through the distal cusps, is shown 
before (a) and after (b) treatment with the reagent. The section had been 
treated similarly to the section shown in Fig. 2 prior to the preparation of Fig. 
3,b. Some of the structures seen in Figs. 1 and 2 may again be seen in this 
figure. Particularly noteworthy, however, is the organic matter in the enamel 
at the dentinoenamel junction which was mentioned above. 


Discussion 


The organic tracts seen in Figs 1, 2, and 3 leave no room for doubt that 
such structures may be found in unerupted teeth. It also seems likely that these 
tracts consist at least partially of protein. While the number of teeth examined 
is small, it appears that gross organic tracts may be found fairly readily in 
enamel by the method employed in this study. It is possible that these tracts 
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would go undetected in enamel prepared by ordinary histologic techniques, 
since, in collateral studies, the material stained by our procedures at the dentino- 
enamel junction appears to have the structure of decalcified enamel matrix. 

This work does not solve the problem of the existence of lamellae. To some 
extent, the difficulties that have attended the concept of the existence of la- 
mellae in human enamel have been of a semantic nature. Before using the 
word lamella, one should be quite sure what is intended by it. It would seem 
better to use other terms which have more precise denotations and are less 
emotionally charged. As tentative examples, microscopic or macroscopic de- 
velopmental organic tracts, infiltrated cracks, and regions of bacterial invasion 
may be suggested as useful alternatives. It is quite likely that other designa- 
tions may be developed which are more apt than these. 


Summary 


Unerupted human third molars have been studied to determine the gross 
distribution of protein in the enamel. It is emphasized that organic tracts of 
developmental origin can only be demonstrated in the enamel of unerupted 
teeth which have never been exposed to the oral environment because other 
organic tracts may be formed in cracks or by bacterial invasion. A modification 
of Ehrlich’s reagent was used to indicate protein. Indications of proteins were 
found at the dentinoenamel junction, under pits and fissures, and, in some 
cases, penetrating from the smooth, vertical tooth surfaces to the dentinoenamel 
junetion. It has been established that organie tracts of developmental origin 
may oceur in unerupted third molars. 
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Endodontics 


THE EVALUATION AND USE OF THE HIGH FREQUENCY 
VITALOMETER 


Paut P. Taytor, D.D.S., M.S., Dauuas, Texas 


HE results obtained from diagnostic instruments are only as accurate as 
the instruments used. The correct employment of instruments is another 
factor in obtaining valid readings. The purpose of this article is to show how 
valid a test of pulp response in the permanent upper incisors of man is obtained 
by the high frequency Vitalometer. To proceed with this problem it was found 
necessary to present a correct method of using the high frequency Vitalometer. 


Review of Literature 

Ziskin and Zegarelli,* working with 1,605 different teeth, concluded that 
the periodontal membrane required a greater amount of current for stimulation 
than that of the dental pulp. Ziskin and Wald? reported that there are 
favorable frequency ranges for determining thresholds of stimulation in pulp 
testing. Frequencies between 1,000 and 5,000 cycles produced the best results. 
The Vitalometer used in this present investigation is said to have a range of 
between 2,000 and 3,000 cycles.* 

The range of readings taken from various groups of teeth has been deter- 
mined by other investigators.*»* These investigators found that it took very 
small amounts of current to cause the incisor teeth to react, with slightly more 
current for the cuspids and premolars, and the greatest amount of current for 
the molar teeth. This report deals with similarity of readings on the same tooth 
from day to day. ‘ 

Method of Testing the Vitalometer 

The subjects for this test were six male graduate dentists who possessed 
upper right central incisors with no previous history of trauma, cavitation, or 
pain. It was thought that these subjects would be more objective in their 
response to the tests than uninformed patients. In preliminary tests various 
conductors were used, but it was decided to measure the conductivity of each 
of the media. The different conductive media were measured with a Simpson 
Model, No. 260 voltmeter in a circuit with a 6-volt storage battery. A 6-volt 
light bulb also was placed in the cireuit to ascertain whether or not any of 
the conductors were strong enough to light the bulb. None of the media had 
conduction properties great enough to light the bulb; therefore, the readings 
were taken from the voltmeter. The following readings were obtained from 
the media tested : 


Tooth paste 0.000 volt 
Water 0.000 volt 
Saliva 0.025 volt 
Normal saline solution 0.050 volt 
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TABLE I. VITALOMETER READINGS (SUBJECT A) 




















DATE READINGS AVERAGE D D2 
67 5/50 2,00 2.00 2.00 2.00 0.28 0.0784 
6/ 6/50 1.75 2.25 1.50 1.83 0.11 0.0121 
6/ 7/50 1.75 1.75 2.00 1.83 0.11 0.0121 
6/13/50 2.25 1.75 2.00 2.00 0.28 0.0784 
6/14/50 1.50 1.50 1.00 1.33 0.39 0.1519 
6/15/50 2.00 1.50 1.25 1.58 0.14 0.0196 
6/16/50 1.75 1.75 1.75 1.75 0.03 0.0009 
6/19/50 1.75 1.50 1.75 1.67 0.05 0.0025 
6/20/50 1.75 1.50 1.25 1.50 0.22 0.0484 
6/22/50 1.75 1.75 1.75 1.75 0.03 0.0009 

Total, 0.4052 


Mean, 1.72 
High, 2.00 
Low, 1.33 





Ziskin and Wald? recommend saline solution as a media and the preceding 
tests indicate that it is a suitable conductor; therefore, normal saline solution 
was used in the present tests. 

Each tooth was isolated with cotton rolls and dried with air. The tip of 
the electrode was filled with saline solution so that the concavity of the tip 


TABLE II. VITALOMETER READINGS (SuBJEcT B) 























DATE READINGS AVERAGE D D2 

6/ 5/50 2.75 2.25 2.50 2.50 0.03 0.0009 
6/ 6/50 2.25 1.75 2.25 2.08 0.45 0.2025 
6/ 7/50 2.25 2.50 2.50 2.42 0.11 0.0121 
6/ 8/50 2.00 2.25 2.50 2.25 0.28 0.0784 
6/13/50 2.75 2.75 2.75 2.75 0.22 0.0484 
6/14/50 2.50 2.50 2.50 2.50 0.03 0.0009 
6/15/50 2.50 2.50 2.75 2.58 0.05 0.0025 
6/16/50 2.50 2.75 2.75 2.67 0.14 0.0196 
6/19/50 3.00 2.75 2.75 2.83 0.30 0.0900 
6/20/50 2.75 3.00 2.50 2.75 0.22 0.0484 
Total, 0.5037 

Mean, 2.53 

High, 2.83 

Low, 2.08 


was all that was moistened. The electrode then was placed on the tooth between 
the incisal and middle thirds and, with the controller set at 1.00 (the seale is 
graduated from 1.00 to 14.00), the switch button was depressed to close the 

















DATE AVERAGE D p2 
6/ 6/50 2.50 20 2.25 2.34 0.18 0.0324 
6/12/50 2.50 a) 2.25 2.42 0.10 0.0100 
6/14/50 2.50 “ 2.25 2.42 0.10 0.0100 
6/15/50 2.25 2.25 2.50 2.34 0.18 0.0324 
6/16/50 2.75 2.75 2.25 2.58 0.06 0.0036 
6/19/50 2.75 2.75 2.75 2.75 0.23 0.0529 
6/20/50 2.50 2.75 2.75 2.67 0.15 0.0225 
6/22/50 2.50 2.50 2.75 2.58 0.06 0.0036 
6/23/50 2.50 2.50 2.50 2.50 0.02 0.0004 
7/11/50 2.75 2.50 2.50 2.58 0.06 0.0036 

Total, 0.1714 
Mean, 2.52 


High, 2.75 
Low, 2.32 
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circuit and permit the application of the high-frequency stimulation. The con- 
troller was held at 1.00 for five seconds, timed with a stop watch, and then 
advanced to 1.25 on.the seale. This increased stimulation also was held for 
five seconds and then the controller was advanced to 1.50. The controller was 
advanced in this manner until the subject indicated that a sensation had ap- 
peared in the tooth. This procedure was repeated three times at each sitting.* 
Since the scale on the Vitalometer is graded in units of one, the fractions had 
to be estimated. 


STATISTICAL TREATMENT OF RESULTS OF VITALOMETER READINGS 





















































A B C D E F 
2.00 2.50 2.34 2.00 2.00 1.17 
1.83 2.08 2.42 2.00 2.00 1.33 
1.83 2.42 2.42 1.92 2.08 1.25 
2.00 2.25 2.34 2.00 1.92 1.33 
1.33 2.75 2.58 2.00 1.83 1.33 
1.58 2.50 2.75 1.83 1.58 1,42 
1.75 2.58 2.67 2.00 1.50 1.33 
1.67 2.67 2.58 2.00 1.50 1.33 
1.50 2.83 2.50 2.00 1.50 1.50 
1.75 2.75 2.58 2.00 1.50 1.33 

Mean 1.72 2.53 2.52 1.97 1.74 1.33 

=d2 0.4052 0.5037 0.1714 0.0293 0.5473 0.0690 

TABLE IV. VITALOMETER READINGS (SuBJEcT D) 

DATE READINGS AVERAGE D D2 
6/14/50 2.00 2.00 2.00 2.00 0.03 0.0009 
6/16/50 2.00 2.00 2.00 2.00 0.03 0.0009 
6/22/50 2.00 2.00 1.75 1.92 0.05 0.0025 
7/ 5/50 2.00 2.00 2.00 2.00 0.03 0.0009 
7/ 7/50 2.00 2.00 2.00 2.00 0.03 0.0009 
7/10/50 2.00 1.75 1.75 1.83 0.14 0.0196 
7/11/50 2.00 2.00 2.00 2.00 0.03 0.0009 
7/12/50 2.00 2.00 2.00 2.00 0.03 0.0009 
7/13/50 2.00 2.00 2.00 2.00 0.03 0.0009 
7/14/50 2.00 2.00 2.00 2.00 0.03 0.0009 

Total, 0.0293 
Mean, 1.97 
High, 2.00 
Low, 1.83 
TABLE V. VITALOMETER READINGS (SuBJECT E) 

DATE READINGS AVERAGE D D2 
6/ 5/50 2.00 2.00 2.00 2.00 0.26 0.0676 
6/ 6/50 2.00 2.00 2.00 2.00 0.26 0.0676 
6/30/50 2.25 2.00 2.00 2.08 0.34 0.1156 
7/ 5/50 2.25 2.00 1.50 1.92 0.18 0.0324 
7/ 6/50 2.00 2.00 1.50 1.83 0.09 0.0081 
7/11/50 1.50 1.75 1.50 1.58 0.16 0.0256 
7/12/50 1.50 1.50 1.50 1.50 0.24 0.0576 
7/13/50 1.50 1.50 1.50 1.50 0.24 0.0576 
7/14/50 1.50 1.50 1.50 1.50 0.24 0.0576 
7/17/50 1.50 1.50 1.50 1.50 0.24 0.0576 

Total, 0.5473 
Mean, 1.74 
High, 2.08 
Low, 1.50 





*Complete data will be found in Tables I through VI. 
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TABLE VI. VITALOMETER READINGS (SUBJECT F) 





- DATE . ; READINGS AVERAGE D D2 

















6/16/50 1.25 1.25 1.00 1.17 0.16 0.0256 
6/19/50 1.50 1.25 1.25 1.33 — 0COt 
7/ 7/50 1.25 1.25 1.25 1.25 0.08 0.0064 
7/10/50 1.50 1.25 1.25 1.33 a > ane 
7/11/50 1.25 1.25 1.50 1.33 a—_  .. sgemaiialing 
7/12/50 1.50 1.50 1.25 1.42 0.09 0.0081 
7/13/50 1.50 1.25 1.25 1.33 = se 
7/14/50 1.50 1.25 1.25 1.33 —— ae 
7/17/50 1.50 1.50 1.50 1.50 0.17 0.0289 
7/18/50 1.50 1,25 1.25 1.33 a 
Total, 0.0690 
Mean, 1.33 
High, 1.50 
Low, 1,17 
Grand mean = 1.97 
Sum =d2 = 1.7259 


Variance — o2 





i 7 


In this problem the sum of the d? for all six individuals equals 1.7259. The number of 
degrees of freedom equals 54. (There are 9 degrees of freedom in each of the 6 sets of 
measurements. ) 

1.7259 


2=— ——— = 0.03186 
o 54 031861 





o = V 0.031861 —0.178 = 0.18 


Using this common eo to describe variability, one would expect two-thirds of the 
measurements to lie within + 0.18 of the mean, 95 per cent to lie within + 0.36, 99 per cent 


to lie within + 0.54 of the mean of the group. 

In these data, all measurements in each group lie within the expected 
limits. In other samples, taken under like conditions, using the same or a 
similar group, it may be estimated that an individual’s daily average measure- 
ments would vary from a mean of his average due to chance alone by as much 
as +0.54 but that greater variation would not be expected as often as one time 
in one hundred times, therefore, it has been demonstrated that the Vitalometer 
is a valid tool for testing incisor teeth. 


Discussion 

An evaluation of the Vitalometer tests discloses a tendency toward less 
variation than was calculated. Two-thirds of the individuals tested had a high 
and a low reading that was less than +0.36 of their mean. The significance of 
the tests with the Vitalometer would be greater if more subjects had been used 
and more types of teeth had been tested. The apparatus should have been checked 
in an electrical laboratory where the frequency could be measured and the 
gradations checked for uniformity. This information was secured from the 
manufacturer and may or may not be accurate, but the uniformity obtained 
from the tests made with the instrument would indicate that it does show a 
high degree of accuracy. 
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Summary 

This report contains a review of the literature on electrical pulp testing 
along with an interpretation of the data secured in the present study. The 
results of tests made of the Vitalometer are reported together with a statistical 
analysis for validity. Since there is a tendency to show that the vitalometer 
is a more accurate instrument than the results obtained in this ‘study indicate, 
it is reeommended that a greater number of subjects be studied and more and 
different kinds of teeth be tested in the manner outlined in this report. The 
apparatus also should be checked by an electrical laboratory for accuracy. 


Conclusions 


1. The statistical treatment of data secured in this study permits one to 
conclude that the healthy upper central incisor of any individual will give +0.54 
the same reading on a Vitalometer ninty-nine times out of a hundred. 

2. This investigation indicates that normal saline solution is the best con- 
ductor of the four media which have been recommended in the literature. 
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REACTIONS TO TRYPTAR* APPLIED TOPICALLY TO ORAL 
MUCOUS MEMBRANES 


Austin H. Kutscuer, D.D.S., New York, N. Y. 


EACTIONS, mainly of a histamine release character, to the topical use 

of Tryptar (crystalline lyophilized trypsin) have been reported pre- 
viously.t The most noteworthy aspects of the initial topical application of 
Tryptar to fifty patients with various oral lesions were the side reactions to 
be reported here. In this study Tryptar was applied to the oral mucous mem- 
branes by a De Vilbis No. 119 powder atomizer in quantities ranging from 
approximately 20 to 50 mg. 

In two eases a skin rash appeared following application of the medication. 
In one ease, that of a 55-year-old woman with oral lichen planus not associated 
with other dermatologic lesions, the patient developed a macular rash cir- 
cumorally on the face several hours after application of Tryptar. Severe burn- 
ing had been noted immediately after the enzyme was applied to the affected 
oral mucous membranes. In a second case, following application of Tryptar 
to the inflamed gingivae of a 35-year-old woman, who also had numerous 
allergic tendencies, a rash appeared briefly on the forehead, neck, face, and 
arms three hours following therapy. Subsequent reapplication of a small 
quantity (approximately 10 mg.) of Tryptar again elicited the rash in ap- 
proximately the same areas of the head without extremity involvement. 

A slight choking and coughing sensation was noted by seven of the re- 
maining forty-eight patients. Stinging, burning, or drawing of the medicated 
oral mucous membranes was noted by five patients. In all, fourteen (28 per 
cent) of the patients treated noted side effects. At subsequent visits of the 
same patients application in a similar fashion of equivalent amounts of a 
placebo, finely powdered lactose sugar, to the same area of the oral mucous 
membranes elicited two reactions (4 per cent) ; one reaction was described as 
stinging and one as a cough reaction. 

No obvious clinical benefits accrued from the single (probably therapeu- 
tically inadequate) superficial application of Tryptar in four cases of acute Vin- 
cent’s infection, six eases of chronic Vincent’s infection, four cases of desquama- 
tive stomatitis, four cases of hyperkeratosis with desquamation of the oral mucous 
membranes, ten eases of suppurative periodontoclasia, or twenty-two cases of se- 
vere chronie gingivitis. Owing to the above reactions, however, no further ther- 
apeutie trial in oral disease was undertaken. 

Certain of the side effects may have resulted from accidental swallowing or 
inhalation of the Tryptar powder despite precautions intended to minimize dis- 
persion of the therapeutic agent while being applied. Failure to wash the face 
after treatment may have been a factor in the two skin reactions noted. More 
highly purified trypsin is available at present and might give rise to lessened 
mucosal irritation. It is noteworthy that when Tryptar has been used success- 
fully in the treatment of chest disease, resulting side reactions have been con- 
sidered minimal. The successful use of antihistamines as prophylaxis against, 
and in the therapy of, these reactions has been suggested. 
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A CORRELATIVE STUDY OF CYTODIAGNOSIS AND BIOPSY 
MELVIN Jon PoMERANzZ, B.S., D.D.S., AND S. S1gmunp Stan, D.D.S., MLS., 


New York, N. Y. 

EARLY two thousands years ago, Galen (cited by Ayre’) stated, ‘‘If cancer 

is to be cured, diagnosis must be made early.’’ Diagnostic acumen in the 
clinical evaluation of patients remained for many years the sole approach to 
malignant disease. One ean well understand that the surgical treatment was 
usually late and was only an attempt to prevent or halt impingement, obstruction, 
or deformity by reduction in size. With the advent of microscopic techniques, 
tissue of the normal became a basis for the study of pathologie deviations. 
It is to Virchow that we are indebted for the cellular definition of disease. 
The early diagnostic value of the microscope was enhanced greatly when 
coupled with the knife in biopsy. For cancer, however, this too was not an 
early enough diagnostic procedure. 

In 1893, Hansemann* suggested that a relationship exists between the 
morphology of the individual cancer cell and the growth behavior of the tumor. 
Papanicolaou’ in 1928 reported finding cells typical of cancer in the vaginal 
secretions of women suffering from uterine carcinoma. In that same year, 
Professor Babés* of Bucharest reported similar findings in the secretions from 
the vagina and cervix. Thirteen years later in 1941, the application of vaginal 
smears to the early detection of cancer was first recognized. It was then that 
Papanicolaou and Traut® published their observations made from hundreds 
of vaginal smears taken from both normal women and those patients who were 
suffering from gynecological disease. They concluded that a high percentage 
of correct diagnosis (checked by biopsy) may be obtained. In 1943 the mono- 
graph by Papanicolaou and Traut® on the Diagnosis of Uterine Cancer by 
Vaginal Smear firmly established this technique as an aid in diagnosing frank 
cancer and preclinical lesions in the apparently normal individual. Its value 
lies not only in the preinvasive stage of cancer, but in cancer recognition in 
locations apart from the origin, because detached cells carry with them the 
stigmata of the disease. 

To date the technique has been applied to sputum and bronchial aspira- 
tions, urine sediment, gastric secretions, and sediment of serous fluid. In 
1950 Miller, Soberman, and Stahl* and Montgomery’® utilized this technique 
for the study of normal cornification patterns of the oral mucosa. Montgomery 
ou Research Division, Department of Periodontia, New York University College of 
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and Von Haam* in 1951 presented a study of the exfoliative cytology in fifteen 
patients. with known carcinoma of the oral mucosa. In smears from thirteen 
of the fifteen patients, they found differences in the cytologic morphology and 
cellular patterns permitting the diagnosis of malignancy. 

It is the purpose of this paper to present eight cases of tumors of the head 
and neck, correlating the cytologic diagnosis with biopsy report. The cytolo- 
gist knew only the location from which the smears were taken, but was un- 
aware of the clinical course and biopsy reports until after the study was com- 


pleted. 
Case Reports 


Case 1.—W. G., a 50-year-old white man, developed persistent aching pain augmented 
during mastication in the molar region of the right lower jaw. One month later the pa- 
tient consulted his dentist. Biopsy at a dental clinic showed squamous-cell carcinoma, 
Grade 2 or 3. The patient was referred to the Tumor Clinic where examination revealed 
an infiltrated ulcerative granular area, 2 by 2 em., in the right retromolar trigone, ex- 
tending on to the posterior lateral border of the tongue and invading the anterior tonsillar 
pillar on the right side. There was a firm, freely movable, 3 em. node in the right sub- 
maxillary space. In the left submaxillary space were two 1 cm. flat, soft nodes. 

Several aspiration biopsies of submaxillary nodes were nondiagnostic using routine 
technique. A smear of the second biopsy, using the Papanicolaou technique disclosed 
groups of cells which had intensely staining, abnormally large, nuclei (Figs. 1, 2, 3, and 4). 
The nuclear outline was irregular. On the basis of these findings, a diagnosis ‘‘suspicion of 
malignaney’’ was made. The final pathologie report of the oral biopsy described the specimen 
as clumps and cords of tumor cells having large oval or round, pale, basophilic nuclei and pink 
granular cytoplasm. Several clumps of tumor cells contained keratin as the core. The 
section was partially lined with a markedly thickened layer of squamous epithelium. Con- 
nective tissue stroma was heavily infiltrated with polymorphonuclear leukocytes and 


chronic inflammatory cells. The diagnosis was squamous-cell carcinoma. 


Case 2.—D. S., a 70-year-old white man, complained of swelling in the left neck. 

A biopsy of the left upper jugular node was insufficient for diagnosis. A Papanico- 
laou smear at this time showed a disturbed nuclear-cytoplasmic ratio, with hyperchromatic 
nuclei, indicating suspicion of malignancy. Excision of a left superficial accessory node 
was diagnostic of Hodgkin’s disease, based on the presence of Reed-Sternberg cells. 


Case 3.—F. M., a 60-year-old white man, presented himself at Gouverneur Hospital 
in July, 1949, with a mass in the left neck. Local resection of the left tonsil and bilateral 
neck dissection were done. The patient was discharged in November, 1949, and referred 
to Bellevue for radiation therapy. Because of dysphagia, neck pain, and generalized 
malaise, the patient was admitted to Bellevue Hospital for observation. Examination 
revealed fixation of the right arytenoid cartilage, secondary to the radical neck dissection, 
and a sear on the left tonsillar area adherent to the base of the tongue, the rim of the 
soft palate, and the glossopalatine fold. 

Biopsies of left pharyngeal area and cervical nodes were insufficient for diagnosis. 
The Papanicolaou smear of left cervical node revealed enlarged hyperchromatic nuclei with 
irregular nuclear outlines, characteristic of malignant change. Several subsequent biopsies 
were reported negative for malignancy. 

Case 4.—J. D., a 53-year-old white man, presented himself at the Tumor Clinic on 
Jan. 15, 1951, because of pain experienced in the retronasal and supraorbital areas for 
five to six weeks. Examination revealed purulent nasal drainage and proptosis of the 
left eye. A large, smooth, shiny, irregular mass was noted occupying the left nostril ex- 
tending from the posterior choana to the anterior naris. The mass bled easily and was 


attached to the superior, lateral, and medial walls. 
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Biopsy of the nasal tumor and polyp revealed a carcinoma of the left nasal cavity. 
The left eye with attached tissue, maxillary bone, and teeth were removed. Microscopic 
examination revealed carcinoma of the left antrum and nasal chamber with extension into 
the orbit. An aspiration biopsy of the submandibular region was nondiagnostic, while 


Fig. 1. 





Fig. 2. 


Fig. 1.—Normal exfoliated epithelial cells of the gingiva. Papanicolaou stain. ( X32.) 
Fig. 2.—Normal exfoliated epithelial cells of the gingiva. Papanicolaou stain. (X100.) 
Note small pyknotic nuclei. 





a Papanicolaou smear of the aspirated material revealed hyperchromatic and enlarged 
nuclei characteristic of malignancy. A left radical neck dissection revealed a carcinoma 
of the lymph nodes secondary to antral carcinoma. 
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Case 5.—E. P., a 74-year-old white woman, complained of swelling in the left parotid 
region with onset in 1922. The tumor recurred and was removed four times between 1922 
and 1934, followed by radiation therapy. Clinical examination in February, 1950, revealed 
a mass behind and below the left ear over the mastoid region, extending beneath the 


angle of the jaw. A great deal of radiation telangiectasia was observed in this area. 


Fig. 3. 





Fig. 4. 


Fig. 3.—Exfoliated epithelial cells obtained from squamous-cell carcinoma of right retro- 
molar trigone. Papanicolaou stain. (X100.) Note large hyperchromatic nuclei. 

Fig. 4.—Exfoliated epithelial cells obtained from right retromolar trigone. Papanicolaou 
stain. (x430.) Higher magnification of Fig. 3 (A) 
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Repeated aspiration biopsies taken from postauricular, parotid, and jugular areas 
showed mixed tumor of the parotid with no demonstrable malignant change. The first 
Papanicolaou smear was negative; the second was suspicious because of dark-staining 
nuclei, but insufficient for interpretation of malignancy. 


CASE 6.—N, DiG., a 64-year-old white man, presented in June, 1948, with an ulcer of 
the lower left lip of seven months’ duration. This was excised. In August, 1948, a swell- 
ing appeared in the submaxillary region at the angle of the left jaw. In October, 1949, 
this swelling was excised at another hospital. In December, 1949, the swelling recurred at 
the angle of the left jaw with extension to the left jugular vein node. 

A biopsy of left submaxillary node revealed squamous-cell carcinoma. Papanicolaou 
smear at the same time revealed many cells with hyperchromatic and enlarged nuclei 
indicative of malignancy. 

Case 7.—D. McC., a 60-year-old white man, developed a gradually enlarging mass on 
the left side of the neck. Examination in April, 1950, revealed a 5 by 5 em. hard irregular 
fixed mass just below the angle of the left mandible. The mucosa of the lower alveolar 
ridge at the region of the left second and third molars was slightly raised, roughened, 
and indurated. 

An intraoral biopsy of mass over angle of left mandible consisted of 85 to 90 per 
cent tumor tissue. Tumor invaded fairly dense connective tissue containing a few glandu- 
lar acini. Cells were bizarre and showed keratinization. Diagnosis was squamous-cell 
carcinoma. Papanicolaou smear was negative for malignancy. 


CasE 8.—J. C., a 76-year-old white man, entered the clinic with a previous diagnosis 
of squamous-cell carcinoma of the floor of the mouth with extension to the mandible. 


Submental aspiration was insufficient for diagnosis, but the Papanicolaou smear of 
the same material revealed many cells with enlarged hyperchromatic nuclei and thicken- 
ing of the nuclear membrane, characteristic of malignant change. The left mandible and 
adjacent floor of the mouth were removed and left radical neck dissection done. Diag- 
nosis was squamous-cell carcinoma of floor of mouth with extension to mandible. 


Comments and Conclusions 


In eight cases proved to be malignant by biopsy, six were found positive, 
one suspicious, and one negative by cytodiagnosis. An important fact is that 
in four of the positive correlations, when biopsy was insufficient for diagnosis 
or revealed no malignancy, Papanicolaou smears were positive. The explana- 
tion may be that smears take in many exfoliated cells, thus covering a 
greater area than a small biopsy. The difficulty of obtaining an adequate 
biopsy due to limitations of anatomy and technique may be a factor. 

Consideration must be given to the possibility of continuous irritation 
when repeated biopsies are taken in suspicious areas. It should also be noted 
that the relative nontraumatic nature of the smear technique makes it possible 
to examine a greater number of specimens taken at frequent intervals and 
thus act as supplementary evidence to the biopsy technique. 

It is not the purpose of this paper to prove the value of the smear as a 
sole diagnostic procedure, but to suggest it as an adjunct to biopsy. The num- 
ber of cases is far too few from which to draw significant conclusions. It may 
be noted, however, that in four of eight cases involving tumors of the head 
and neck, eytodiagnosis made possible an earlier recognition of malignancy 
than biopsy. 
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College of Medicine. 


Comment (Lester R. Cahn) 


This study by Dr. Pomeranz and Dr. Stahl emphasizes the importance of 
using as many diagnostic tools as possible. The use of the Papanicolaou stain- 
ing technique is applicable solely to exfoliated cells, the detachment of these 
cells being either one of natural exfoliation or mechanical disruption. 

In the oral cavity, neoplasms may take the form of a lump without surface 
break or an ulcerative type of lesion. The latter lends itself to the Papanico- 
laou technique as well as to the Dudgeon wet-method smear or the sponge 
biopsy. However, when there is easy access to a lesion, it would seem to me 
that a competent biopsy should be the diagnostic method of choice. 

On the other hand, in the case of an enlarged lymph node or in an en- 
eapsulated lesion (particularly a fluetuant one) aspiration biopsy, staining 
the material by the Papanicolaou technique, is a very valuable diagnostic 
adjunct. 
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Professional News Items 


The American Institute of Dental Medicine 


Between three and four hundred dentists, including top dental and medical researchers, 
will be in attendance at the Tenth Annual Meeting of the American Institute of Dental 
Medicine, at the Desert Inn and El Mirador, Palm Springs, Calif., Oct. 25 through Oct. 29, 
1953. Advance registration, according to an announcement by Dr. Hermann Becks, Director 
and Founder of the Institute, indicates a capacity turnout for the five-day study session. 
Included in the lecture-packed program to be discussed and analyzed at the meeting are the 


following: 


W. L. Bostick, M.D., University of California, San Francisco, Calif. Dynamics 
of Inflammation; Cellular Reaction to Injury; The Malignant Lymphoma. 

A. C. Curtis, M.D., University of Michigan, Ann Arbor, Mich. The Physiology 
of Pigmentation in Man; Cutaneous Virus Diseases; The Dentist Looks at the 
Field of Dermatology. 

H. B. G. Robinson, D.D.S., University of Ohio, Columbus, Ohio. The Oral 
Pathologist Considers Focal Infection; Clinical Aspects of Intraoral Ageing; Recal- 
citrant Diseases of the Oral Mucosa. 

D. B. Scott, D.D.S., National Institutes of Health, Bethesda, Md. The 
Structure of Normal Dental Tissues as Observed Under the Electron Microscope ; 
Electron Microscopy of Carious Enamel and Ventine; The Influence of Structural 
Variation on Current Histologic Concepts. 

H. Selye, M.D., Ph.D., University of Montreal, Montreal, Canada. The 
Alarm Reaction; The General Adaptation Syndrome; The Role of Stress and 
of the Adaptive Hormones in Dental Medicine. 

H. Sicher, M.D., Loyola University School of Dentistry, Chicago, Ill. Ana- 
tomic Basis for the Spread of Dental Infections; Problems of Pain in Dentistry; 
Common Misconceptions in Genetics. 


These and other subjects along the same lines will be discussed and all 
Seminar lecturers will participate in a round-table forum covering the application 
of the subjects to the practice of dental medicine. Applications and full in- 
formation on the Seminar program may be secured by writing Miss Marion G. 
Lewis, Executive Secretary, 2240 Channing Way, Berkeley 4, Calif. 
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Abstracts 
of Current Literature 


ORAL SURGERY 


Experimental Study of Wound Healing. H. Necheles, N. C. Jefferson, C. W. Phillips, 8S. 
Goldberg, S. P. Bralow, and S. Scheinberg. J. Lab. & Clin. Med. 39: 767, 1952. 


The effect of antireticulocytic cytotoxic serum, enterogastrone, urogastrone, rutin, 
ascorbie acid, desoxycorticosterone, colchicine, glutathione, aluminum foil, blood, plasma, 
and tantalum oxide on healing of experimental skin wounds in the guinea pig was in- 
vestigated. Of these substances only the antireticulocytie cytotoxic serum seemed to pro- 
duce a faster rate of healing of experimental wounds. In a relatively large number of 
wounds, relaxation of the wound was observed. 

The authors were not able to explain to what the beneficial effects of the anti- 
reticulocytic cytotoxic serum may be due. They felt that it may have something to do with 
prevention of excessive granulation in the crater of the wound which would facilitate epitheli- 
alization. Since rutin and ascorbic acid were applied locally, the authors stated that it 
is possible that they irritated the wound chemically and that, if these drugs had been 
given by injection, different results might have been obtained. 

The effect of colchicine on wound healing was not marked. It is possible that a 
slight degree of inhibition occurred, but the authors’ data do not show a significant dif- 
ference to the controls. Thus, the results seem to support the theory advanced by others, 
that wound healing occurs not so much by mitotic processes, but by migration of cells 
from the borders of the wound. 

J. B, 
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Squamous Cell Carcinoma of the Floor of the Mouth. W. L. Mattick, D. J. Meehan, and 
J. P. Haberlin. Surgery 31: 575, 1952. 


Eighty-two cases of squamous-cell carcinoma of the floor of the mouth are reported. 
All cases were treated with radiation, in some form, to both primary and metastatic 
neck nodes. The five-year cure rate for the entire group was 18 per cent. The five-year 
eure rate for those cases without neck node involvement on admission was 35 per cent. 
Approximately 45 per cent of the cases in this series had no nodes on admission but half 
of these cases eventually developed them. In those patients with neck node metastasis 
on admission, and patients with extension of their cancer into the lower jaw, an attempt 
at surgical extirpation of their cancer was made. 

The authors have made no attempt to delve into the problems of prophylactic neck 
dissection or the surgical treatment of metastatic neck nodes when there is a healed pri- 
mary lesion. However, the authors do present a statistical analysis of their cases in 
regard to such factors as age, sex, color, position, pathology and metastasis, the further 
disease incidence, oral hygiene treatment and complications as they are related to can- 


cer of the floor of the mouth. 
J. &. 


Decompression of the Trigeminal Root and the Posterior Part of the Ganglion as Treat- 
ment in Trigeminal Neuralgia: Primary Communication. Taarnhoj Palle. J. Neuro- 
surg. 9: 288, May, 1952. 


Trigeminal neuralgia, or tic douloureux, is characterized by severe recurring paroxys- 
mal pain in one or more branches of the fifth cranial or trigeminal nerve. Its cause 
has been considered idiopathic since no consistent abnormal finding has been demonstrated. 

In successful diversion of the sensory root of the Gasserian ganglion for trigeminal 
neuralgia, it generally has been accepted that the patient must accept numbness of one 
side of the face, tongue, and homolateral eye in order to be freed of the paroxysms of 
trigeminal pain. Various modifications of root and tract section have been recommended 
and performed, but all such operations produce some numbness of the face which to some 
patients is quite distressing. 

The method of Taarnhoj consists of decompressing the Gasserian ganglion and its 
posterior root without dividing any of the sensory fibers of the ganglion. This operation 
was performed in 10 cases of trigeminal neuralgia and relieved all 10 patients without 


producing any sensory loss in trigeminal distribution. 
ase. 


Treatment of Oroantral Fistula. L. J. Wallner. Arch. Otolaryng. 55: 666, June, 1952. 


‘‘The fundamentals of treatment of acute oroantral fistulas include (1) adequate 
antimicrobial therapy, preferably penicillin; (2) no manipulation through the fistula 
(which includes no probing, no packing into the antrum, and no irrigation of the antrum, 
through the alveolar opening; if seen early enough, the gingival margins should be sutured 
by the dentist); (3) care in blowing the nose, so as not to force air through the fistula; 
(4) intranasal diagnostic irrigation if symptoms suggest an infection of the antrum. If 
pus is found, subsequent irrigations should also be carried out by the nasal route. When 
the maxillary sinusitis fails to respond to antibiotics and a reasonable number of irriga- 
tions, a surgical window should be made in the inferior meatus to facilitate aeration and 
drainage. 

‘* After the relief of the sinus suppuration, and with no instrumentation of the fistula, 
most acute oroantral openings will close spontaneously. 

‘*When acute oroantral openings do not close an epithelized tract through the alveo- 
lar process into the antrum is created. There is also a chronic infection of the maxillary 
sinus, usually with anaerobic organisms, and some localized osteitis about the margins 
of the bony opening. There is little possibility of a chronic oroantral fistula healing 


spontaneously. 
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‘‘A simple intranasal window will suffice to end the antral suppuration in most in- 
stances, The operation preferred to close the oroantral fistula is a modification of the 
Berger! operation. 

‘*Technique of the Berger operation (slightly modified): A horizontal incision is 
made parallel to the alveolus, through the fistula, to bone. Elevation of the periosteum 
of the two flaps reveals the location and size of the bony opening. The epithelial lining 
is removed, with granulations and any softened bone. Two divergent incisions made 
through the periosteum, extending upward to the buccoalveolar fold. The flap is fash- 
ioned considerably larger than the opening to be covered. The scar tissue of the medial 
edge of the incision is removed, so that the suture line will be well medial to the edge of the 
bony fistula. The flap is turned outward and the periosteum incised horizontally at the 
base. This allows free mobilization by utilizing the buccoalveolar fold. The periosteum 
only must be cut so as not to sever the blood supply of the flap. Mattress sutures are 
used to secure the flap over the bony fistula. The remaining edges are united with single 
sutures.’’ 

Reference 
1. Berger, A.: Oroantral Openings and Their Surgical Correction, Arch. Otolaryng. 30: 400, 


1939. 
T. J. C. 


Uber Riesencysten am Hals. (Giant Cysts in the Neck.) H. Richter. Ztschr. f. Laryng., 
Rhin., Otol. 3: 24, 1952. 


Cysts in the neck are congenital formations, either from the bronchial clefts, or 
from the thyroglossal duct. The former are lateral, the latter medial cysts. They form 
early in life, are rarely very large, and have the shape of a small elongated tube. 

The author reports the case of a large lateral cyst about the size of two large fists, 
containing %4 liter pus. The wall of the cyst was hard, 2 em. thick, and lumpy on the 
inner surface. It was lined by stratified squamous epithelium and grown to the vessel 
wall. 

Two other cases were those of a patient with median cysts, the size of a man’s fist. 
One was grown to the hyoid bone and the tongue, and contained a viscid, mucoid fluid, the 


other a cheesy yellowish mass. 


Seltene Komplikation der Wurzelspitzenresektion an lateralen oberen Schneidezihnen. 
(A Rare Complication of Apicoectomy on Second Maxillary Incisors.) A. Ott. 
Deutsche Ztschr. f. Zahnh, 7: 355, 1952. 


Two cases of lateral incisors are described on which an apicoectomy was performed 
and which had two roots. The labial one was amputated but the palatal one was not and 
caused recurrence of the granuloma. The palatal root extended from a palatal enamel 
tubercle attached to the crown of the tooth. The treatment of such cases is described. 

H. R, M. 


Infection of the Maxilla in Relation to Maxillary Sinusitis. W. E. Fleming. M. J. Aus- 
tralia 1: 19, Feb. 14, 1953. 


The type of infection under discussion is usually referred to in the literature as 
‘‘dental infection.’’ This term, however, is too narrow and not very accurate, for the 
following reasons: 

1. Every untreated infected tooth ultimately produces infection of the adjacent 
jawbone: (a) If the pulp of the tooth becomes septic, the bone at the apex of the root 
becomes infected as soon as the organisms or their toxins pass through the foramina of 
the root apex. (b) In the case of periodontal disease (so-called pyorrhea alveolaris) the 
infection is outside the tooth from the beginning, the initial lesion being an ulceration 
of the surface of the gum which is in contact with the tooth. From there infection spreads 
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into the periodontal membrane, and a rarefying osteitis of the bone of the tooth socket 
follows. 

2. Infection may remain in the bone long after all the teeth have been successfully 
removed. This occurs in the condition known as residual osteitis and in cysts of various 
types which have become infected. 

3. Infection of the jawbone may follow trauma. 

Estimations of the importance of this source of infection in the causation of maxil- 
lary sinusitis have varied greatly in the past fifty years. At the early part of the present 
century some writers expressed the opinion that nearly all cases of antrum infection were 
caused by infected teeth. Twenty or thirty years later most estimates ranged between 15 
and 30 per cent. More recently there has been a tendency to discount the connection still 
further, till at the present time most writers either dismiss the subject in a few lines or 
ignore it altogether. The writer believes that the pendulum has swung much too far in 
this direction. 

It has frequently been his experience, when performing an antrostomy for the re- 
covery of a tooth root which has been forced into the antrum, to find hyperplasia of the 
lining confined to the floor of the cavity, or in some cases extending to the nasal wall, 
while the remainder of the lining is of norma! appearance. A similar condition has often 
been observed during repair of oroantral fistulas, when it has been possible to view the 
cavity of the antrum. Both of these conditions, oroantral fistula and ‘‘tooth root in an- 
trum,’’ are usually produced as the unfortunate sequel of a difficult tooth extraction, and 
the tooth is usually an infected one. 

Treatment.—The treatment of the jaw infection itself is the province of the dental 
profession. 

1, Extraction of all posterior maxillary teeth with caries involving the pulp should 
be strongly urged. For many years it has been the opinion of the writer that while root 
canal treatment may sometimes be permissible for single-rooted teeth, it should never be 
attempted for multirooted teeth, at least until some more satisfactory methods than those 
of the present day are evolved. The rhinologist should insist on this point of view. 

2. The removal of all root fragments, cysts, areas of chronic osteitis, etc., is the work 
of the dentist or oral surgeon, and must be carried out with great thoroughness. The 
writer is convinced that these operations should always be done under aseptic conditions, 
preferably in a hospital operating theater and with adequate antibiotic coverage. 

3. Treatment of the sinus requires the following measures: (a) in many cases the 
removal of the infected area from the maxilla cures the sinusitis without any further 
treatment; (b) in some cases it is necessary or desirable to follow it up with one or more 
antral washouts; (c) lately the writer has adopted a third method of treatment for cases 
in which sinus radiographs show much hyperplasia of the sinus floor, and in which a large 
opening in the bony wall of the antrum already exists. The hyperplastic mucosa of the 
sinus floor has been stripped out, the remainder of the lining being left intact. In most 
of the cases in which this plan has been adopted, washing out the sinus has not been 
necessary and the postoperative course has been particularly good. 


Conclusion.—In conclusion, the writer does not wish it to be thought that he believes 
this type of infection to be the commonest primary cause of maxillary sinusitis. It may 
not be the main factor in as many as 20 or 30 per cent of cases, but he is convinced that it 
is the primary cause in some cases of sinusitis and a contributory factor to the chronicity 


in many others. 
A. J. A. 
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Periodontia 


THE DIAGNOSIS, PROGNOSIS, AND TREATMENT OF THE 
LOOSE TOOTH 


MeEzvin L. Morris, B.S., M.A., D.D.S., NEw York, N. Y. 


(Concluded from the August issue, page 964.) 


II. Resistance 

Regardless of the intensity, direction, or frequency of the applied forces 
there may be perfect physiologic stability and relative immobility if the re- 
sistance of the periodontium is sufficiently great. Since mobility is a resultant 
of the relationship between foree and resistance, an understanding of the lat- 
ter is also necessary. Essential to this is knowledge of the anatomy of the sus- 
pensory dental apparatus. The cementum (Fig. 1, CE) contains the ends of 
the periodontal fibers, grasping new ones by appositional growth as old ones 
wear out. The fibers may be divided into groups according to direction and 
ultimate insertion. The gingival fibers (Fig. 1, A) divide into three groups," 
the most coronal fibers (a) bend upward to insert into the connective tissue 
under the gingival epithelium, the next (b) run at right angles to the tooth to 
the connective tissue of the gingival epithelium, the lowest (c) run parallel to 
the second group, turning apically and joining with fibers of the periosteum of 
the alveolar process and those underlying the gingivae. Another group in this 
area (Fig. 1, B) has recently been described" as encircling the tooth. In ad- 
dition, transeptal fibers cross above the septum to insert into the cementum of 
the neighboring tooth. 

The more apical alveolar fibers insert into bone after leaving the tooth. 
They change direction gradually as they approach the apex of the root (Fig. 1, 
C, D, E,and F). 

The bony trabeculae (AB) are being constantly remodeled by osteoclastic 
and osteoblastic activity, enclosing new periodontal fibers in the process. 

Reflection on this structural arrangement reveals that fibers A and B hold 
the gingiva firmly to the tooth and the alveolar crest. Fibers C, D, E, and F 
effectively hammock the root in bone, resisting all forces, especially vertical 
ones. Fibers A, B, and C offer the most effective opposition because of their 
distance from the center of rotation and consequent mechanical advantage. 
Thus, as support is lost from recession or pocket formation the remaining fibers 
maintain tooth stability with greater difficulty not only because of the loss of 
companion fibers but also because of their very position. 





From the Section of Periodontology, School of Dental and Oral Surgery, Columbia Uni- 
versity. 
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Resistance is dependent on the subsequent elements : 


A. Amount of Supporting Area 
B. Integrity of Supporting Area 
A. Amount of Supporting Area.—Supporting area refers to that part of the 
root surface holding intact periodontal fibers. It is contingent on total 
‘adicular volume and the proportion affected by recession or pocket forma- 
tion. The longer, wider, and thicker enclosed root offers the greater re- 
sistance. The dimensional relationship of clinical root to clinical crown plays 
a very important role in determining the steadiness of the tooth. This root/ 
crown ratio must be taken into account in every diagnosis. 
When compound roots are involved, the degree of divergence, as well as 
length and thickness, adds to the resistance very much in the way that a man 
braces himself against a body blow by spreading his legs apart (Fig. 14). 








Fig. 14.—Greater resistance offered by molar with divergent roots. 


B. Integrity of Supporting Area—vVariations in the resistance of areas 
of support may be due, not to loss of periodontal fibers (as shown by the 
probe) but to intrinsic changes in strength of gingivae, cementum, periodontal 
membrane, or bone. It becomes a clinical problem, for example, when a tooth, 
equipped with full attachment and subject to normal forces, exhibits an un- 
explainable mobility. Many of these differences are demonstrable clinically, 
radiographically, or histologically whereas others are detectable only by spe- 
cial chemical tests. The former is thus classified as Structural and the latter 
Chemical, although chemical changes must also occur in the former. 


1. Structural Changes.— 

(a) Periodontosis.—Periodontosis is characterized by the degenerative 
breakdown of the principal periodontal fibers,’ ** *? remote from the gin- 
gival crevice. It is only in the later stages that actual pocket formation oc- 
curs. Gottlieb’® believed that the primary cause was a cementopathia or ces- 
sation of cemental growth, preventing the anchorage of new fibers as old ones 
wore out. A prominent early symptom of this syndrome is marked mobility 
without pocket formation. Distinctive radiographic signs are widening of the 
periodontal space and fading of the lamina dura. 

(b) Inflammation.—The edema and local inflammatory toxins of gingivi- 
tis, periodontitis, and periapical infections may weaken dental support with- 
out actually detaching fibers. Muhleman*! demonstrated an increase in mo- 
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bility after a few hours of interproximal application of an orthodontic liga- 
ture. It would seem logical that local irritation did not progress very far 
apically in such a short time. However, the affected gingival fibers (Fig. 1, 
AB), possess the greatest mechanical advantage in resistance and would cause 
the most marked results by their disability. These same fibers are also the first 
ones actually destroyed’® in inflammation. Inflammations may be of local 
origin or secondary to systemic conditions such as estrogenic imbalances,* 
agranulocytosis, leukemia, aplastic anemia, metallic poisonings, and malig- 
nancies.* * 7? The involvement of supporting bone produces marked loosen- 
Infections may be acute, as in osteomyelitis, or of the chronic variety, as 


ing. 
Various forms of necrosis,*® also affecting 


in the gummata of tertiary syphilis. 
trabecular support, are due to radiation, phosphorus, and trauma. 

(ec) Neoplasms.—Supporting entities may be weakened following their 
replacement by abnormal growths.*° The benign tumors may include fibroma, 
myxoma, chondroma, osteoma, hemangioma, and myeloma. Malignancies en- 
compass fibrosarcoma, osteogenic sarcoma, and various earcinomas. Leu- 
kemias operate by massive white cell infiltration, interfering with circulation 
and growth of normal structures. Hemophilia and purpura hemorrhagic 
(although not neoplasms) also debilitate by infiltration of blood elements, in 
these cases by hemorrhage into the tissues. 

(d) Endocrines.—Hyperparathyroidism replaces the trabecular architec- 
ture with cystic areas. 

(e) Vitamins.—Vitamin C is necessary for elaboration of collagen by 
fibroblasts. Its deficiency, therefore, prevents the formation of healthy con- 
nective tissue, including bone, cementum, and periodontal membrane.* Boyle? 
has shown a periodontosis in experimental scurvy in dogs. Loosening of teeth 
then becomes a natural sequela. This was recognized by observers since the 
Middle Ages and was crystallized in the classie description of scurvy by James 
Lind, British Naval Surgeon in 1752.'*. Deficiency extreme enough to produce 
seurvy is rarely seen today except in infants. Subclinical deficiencies are more 
common. Lack of Vitamin C also produces loosening by two other mecha- 
nisms, by hemorrhage into tissues as a result of capillary fragility, and by 
secondary infection.* * 

(f) Others.—In Paget’s disease. normal osteoblastic and osteoclastic 
activities are improperly controlled, producing alternately porotie and 
sclerotic areas. Although bony volumes increase, the over-all strength is 
low. The maxilla is more commonly involved than the mandible. 

Hand-Sehiiller-Christian disease, a derangement of lipoid metabolism, 
manifests itself by the replacement of supporting bone with fat pads. 

2. Chemical Changes.—The area between cells, although relatively ignored 
until the last two decades, must be reckoned with since all nutrition, hormones, 
enzymes, waste products, and infections must traverse it. It consists of tissue 
fluids, fibrillar components, and the ground substance.*® 

The amorphous ground substance, a gel-like material, is composed of 
highly complex polymerized combinations of carbohydrate and protein known 
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as mucopolysaccharides, It binds cellular elements together and is the high- 
way which admits or blocks all agents. These complicated molecules, poorly 
soluble in aleohol and water, are resistant to invasion. They are in equi- 
librium” ?° with more soluble, depolymerized products which are detectable 
by special histochemical staining methods, An increase in concentration of 
the latter indicates a looser, less resistant ground substanee. Such changes 
are produced by a group of enzymes known as the spreading factors, prom- 
inent among which is hyaluronidase, which attacks hyaluronic acid, one of the 
main constituents of ground substance. Others inelude collagenase and re- 
laxin.® 7° Fluctuations in the strength of the periodontium (and degree of 
tooth mobility) may thus be affected by many agents, which employ these en- 
zyme systems, without demonstrable clinical, histologic, or radiographic meta- 
morphosis. 

Spreading factors are elaborated by inflammatory processes, especially 
streptococcal infections. Estrogens decrease permeability and increase ground 
substance strength.° During pregnancy the estrogenic influence is largely 
replaced by the antagonistic action of the corpus luteum hormone. Hence the 
personal observations, recently confirmed by Muhleman,*! of marked mobility 
in pregnant women in the absence of pockets or clinical inflammation. Sta- 
bility returns within several months post partum. The ground ‘substance is 
weakened in desquamative gingivitis,’ due partly to the lowered estrogen 
level. 

In the light of recent public concern it is interesting to note that cortisone 
tends to increase ground substance strength. Malignancies decrease alveolar 
support not only by cellular replacement but, in addition, by elaborating a 
spreading factor in advance of their infiltration.® 

Studies on rats® have shown a more stable intercellular material with 
increasing age. This serves to explain the repeated clinical notation of little 
or no mobility in elderly patients with great loss of support due to recession. 
Other possible explanations are the thickening and lengthening of roots by 
cemental apposition throughout life, and the suggestion’ that maximal mas- 
ticatory forces decrease slowly after the third decade. 


III. Clinical Data 


It is evident from the foregoing that an accurate diagnosis of the loose 
tooth depends on a wide variety of biologic and mechanical data. An ex- 
amination revealing all pertinent facts should include : 

A, Mobilities—These are carefully noted for each tooth. Several de- 
vices*® *1 have been made for exact determinations but are unnecessary for 
this purpose. Rocking the tooth buccolingually between two hard instru- 
ments suffices for ordinary clinical usage. They are graded in degrees”: 

First degree: Movement barely more than usual. 

Second degree: Movement of one millimeter. 

Third degree: Movement of more than one millimeter, depressable 
in socket. 
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B. History—1. Medical: Diseases that preclude or modify dental pro- 
cedures or affect the integrity of the supporting tissues. 2. Dental: Biting 
and elenching habits. 

C. Study Models.—1. Relationship of adjacent and opposing teeth as they 
affect the transmission of forces, 2. Individual dental anatomy. 

D. Radiographs.—1. Thickness of periodontal space. 2. Presence, ab- 
sence, thickness of alveolar bone (lamina dura). Clinically, this structure 
seems to be more important than supporting bone in the preservation of tooth 
stability. 3. Thickness, density, and number of trabeculae per unit area. 
4. Rough estimate of root-crown ratio—height of crown, length, width, degree 
of divergence of roots; amount of bone loss. 

E. Soft Tissue Status.—Inflammations of primary local origin, or secondary 
to systemic diseases. 

F. Pocket Depths.—Recording of depths and location for further estima- 
tion of root-erown ratio. 

G. Dynamic Occlusion——Appraisal of the mandible in centrie occlusion 
and the eccentric excursions for the presence and distribution of abnormal 
forees. 

IV. Prognosis 

Prognosis is determined by the reversibility or responsiveness to therapy 
of the etiologies most important to the particular tooth. The sifting of clin- 
ical data is expedited by first analyzing the most common and least reversible 
factors. Thus, if pocket depths and radiographs show a very small area of 
attachment in relation to the clinical crown the outlook is poor. Similarly, 
if the forees are excessive and are due to incurable bruxisms or occlusions so 
distorted as to preclude adjustment, then prognosis is also bad. 

Inherent supporting weaknesses may or may not be revealed by radio- 
graphs and medical history. It is in eases with good root-crown ratios and 
normal forees that unexpected mobilities suggest inner frailties. They may 
be inflammations, periodontoses, or systemic derangements. The last is con- 
sidered if the first two are not uncovered by further examination. This con- 
tingeney does not occur frequently but should be completely investigated as 
it may disclose serious or even fatal maladies.* 

Extreme examples have been given to illustrate the general diagnostic 
approach, Most teeth represent different etiologies whose individual in- 
fluences on mobility may not be exactly determinable. The same diagnostic 
methods apply, however, and aid in making a decision, albeit a more difficult 
one. 

V. Treatment 

When prognosis is favorable enough to risk treatment, it is directed to- 
ward creating the most favorable force-resistance ratio. 

A. Forces.— 

1. Intensity.—(a) Biting habits resulting from neuroses cannot be com- 
pletely eliminated without psychiatric therapy. Patients often resent the 
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suggestion or simply refuse to follow the advice. The destructive action can 
be minimized by a flat plastic bite plate covering the occlusal surfaces of one 
arch to be worn while sleeping. If a nocturnal phase is not included a patient 
may, with constant reminding, bring a subconscious act to a point of aware- 
ness and then gradually break up the pattern. Where a foreign object such 
as a bobby pin or pipe is involved, it is usually much easier for the patient to 
curb the habit. 

(b) When a few teeth are in contact due to occlusal discrepancies, adjust- 
ment produces a more physiologic distribution of force. 

(ec) Flat euspal anatomy is converted by grinding into more efficient 
euspal forms. 

2. Direction.—(a) Vertical: Destructive vertical forces are negated by 
correcting the repetitive habits, and easing the load confined to a few teeth by 





grinding and restorative procedures. 

(b) Oblique: Cusps that are too steep may be modified so as to retain 
chewing efficiency and simultaneously reduce the amount of torque. One of the 
most effective antidotes for torques is the bueccolingual narrowing of the occlusal 
area of a tooth (Fig. 15). This guidance of forces closer to the long axis of the 
tooth materially reduces turning moments. It has been possible, by this method, 





Fig. 15.—Narrowing of occlusal surface to reduce torques. Dotted lines indicate original 
anatomy. 


to reduce the mobility of posterior teeth from second and third degree to an 
imperceptible amount. When the indications for splinting of posterior teeth 
are not definite, occlusal narrowing, followed by several months of observation, 
may decide the diagnosis. Many posterior teeth otherwise destined for extensive 
restorative work have been preserved by this method. 

The length of the clinical crown cannot be dealt with properly by grind- 
ing since shortening would free it of occlusion, the original state being re- 
stored after extrusion to the occlusal level. If this is the prime factor caus- 
ing mobility and the tooth is to be retained, permanent splinting is indicated. 

The oblique forces, due to the position of individual teeth, may be minimized 
by fixed bridgework, splinting, or orthodontics. 
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3. Relationship of Opposing Teeth: (a) Overbite—overjet: Grinding is 
advised provided not too much tooth substance must be removed and the pulp 
chambers are not too large. Orthodontia can be used since the intrusion of 
the anterior segments may be accomplished by orthodontic means. This may 
be the only solution if grinding cannot overcome the steep incisal guidance, 
and if no loss of vertical dimension is present. Bite restoration is suggested 
if loss of vertical dimension is part of the syndrome. Restoration of inter- 
maxillary distance will decrease the overbite, flatten the incisal plane and 
minimize the oblique forces. 

(b) Lateral Movements: Grinding will ameliorate the angular pressures 
of lateral excursions by distributing the load over as many teeth as possible. 

(ec) Locked cusps should be reshaped without removing essential centric 
and eccentric contacts, correcting the constant wrenching that occurs (Fig. 16) 
with interlocking cuspal relationships. 





Fig. 16.—Relieving of grasping contacts. Dotted lines indicate original anatomy. 


4. Restorations and Replacements—Inlays and amalgam _ restorations 
should provide cuspal anatomy sharp enough to chew efficiently and proper 
escapeways and contact points without engendering severe lateral forces. 
Restorations and fixed bridgework that replace entire occlusal surfaces afford 
the operator an opportunity to create ideal vectors. Buccolingual diameters 
should be redueed by at least a third. Such narrowing is commonly practiced 
in making pontics but neglected with respect to abutments or individual 
crowns. 

Abutments are called upon to carry the extra load of the ponties. Nar- 
rowing will help to compensate for the heavy strain. Fixed replacements are 
the final resort where other methods do not produce the desired stability. 
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This 


Castings are made for adjoining teeth, soldered together, and cemented. 
fortifies the resistance of each tooth by limiting the individual freedom of 
movement. For simple two or three unit splints, inlays or three-quarter 
crowns may serve, but multiunit appliances require full coverage crowns for 
best results. Splints of a temporary nature are made of grassline, wire, 
acrylic, or cast metal. These may stabilize teeth during: the healing of an 
inflammatory process or act as a diagnostic test. If the involved teeth re- 
main mobile during the trial period it is evident that the prognosis is hope- 
If they become firm and remain that way after removal of the splint, 


less. 
If they become firm 


temporary bracing was needed only during healing. 
while splinted and revert to mobility afterward it is a sign of the need for 
permanent splinting. 

5. Frequency of Applied Foree—Habits may be dealt with as described 
above. 

B. Resistance.— 

1. Amount of Supporting Area.—The regeneration of lost periodontium 
would be the ideal solution for a great many loose teeth. The literature on 
this subject is voluminous and, although individual successes’ ** 7° have been 
presented, a study® of this subject shows that no conclusive proof has been 
No procedure has yet been devised to give consistent and pre- 


established. 
It cannot, at present, be considered as a practical aid to this 


dictable results. 
problem. 

2. Integrity of Supporting Area.—(a) Structural Changes: Periodonto- 
sis. In spite of extensive clinical, biochemical, and histologic research on 
periodontosis*» ** ** ** no systemie correlations, and consequently no systemic 
treatments, have been established. Fox® splints extensively reduce trauma in 
such cases to a point where it may be counterbalanced by the ‘‘lowered adaptive 
eapacity’’ of the periodontium. With such treatment the teeth become firm and 
white cortical crests reappear radiographically, indicating a cessation in bone 
loss. 

Extensive splinting is not required of every case of periodontosis since 
this symptom complex varies in extent and rate of destruction. However, with 
whatever means the particular case requires, the local stresses should be re- 
duced to an absolute minimum to reach the adaptive capacity. 

Inflammation: Acute or chronic inflammations are treated according to 
the proved principles of surgical débridement and drainage. Root canals 
are evacuated, sterilized, and filled. Curettage, home care, and the judicious 
use of periodontal surgery eliminate and prevent the recurrence of periodontal 
inflammations. 

Others: Local manifestations of bony diseases, neoplasms, nutritional de- 
ficiencies, and endocrine disorders are referred for treatment of the particular 
pathology. 

(b) Chemical Changes.—The proper treatment of inflammations and neo- 
plasms and administration of estrogens in desquamative gingivitis will serve 
to increase the strength of the intercellular ground substance. 
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VI. Summary 


The accurate diagnosis and successful treatment of the loose tooth re- 


quires the application of clinical data to a basic understanding of the anatomy, 
physiology, and pathology of the periodontium. It is possible to tighten loose 
teeth and to thus fulfill a basie aim of dentistry—the preservation of a function- 


ing natural dentition. 


Appreciation is expressed for the advice of Daniel Nesin, B.S.I.E., Consulting En- 
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Oral Medicine 


THE PART PLAYED BY THE SYMPATHETIC NERVOUS SYSTEM IN 
THE PATHOGENESIS OF DISORDERS RESULTING FROM DENTAL 
MALOCCLUSION 


M. Decuaumg, M.D., J. A. Poaaioui, M.D., D.D.S., anp J. Rovot, M.D., D.D.S., 
Paris, FRANCE 


EFECTIVE dental occlusion may initiate changes which interfere with 
normal temporomandibular articulation. The symptoms which result 
from such abnormalities in the function of the temporomandibular joint have 
become clarified during the past fifteen years. However, the pathogenesis 
leading from the disorders in occlusion to the symptoms resulting from abnor- 
mal function of the temporomandibular joint is not so clear. The purpose of 
this article is to present a new viewpoint and treatment of temporomandibular 
disorders. 

In considering the symptom of pain, we believe that Europeans experience 
pain to a more acute degree than mentioned in American reports. In many 
cases patients seek medical and dental advice because of these pains. Some 
were sent to us after retrogasserian neurotomy failed to relieve the pain. 
Others could not bring themselves to undergo such an operation. In all cases, 
these patients were cured by correcting their defective occlusion. 

The real cause of temporomandibular joint pains often dates back to a 
particular episode which resulted in injury to the temporomandibular joint, 
such as an exaggerated yawn, traumatic extraction of teeth, or the impaction 
of a third molar. In some cases, the inception of the pains coincides with 
some infection such as influenza, fever, acute arthritis, or some neurovegeta- 
tive disorder of menopause. What we would like to emphasize is the necessity 
for the coexistence of some dental disorder on the one hand and a disturbed 
physiology on the other. 

The pains are usually unilateral and centered around the temporo- 
mandibular joint, but may radiate in all directions. The pains are aggravated 
by articular movements and relieved by rest. However, once they have set 
in, they generally become continuous in character with occasional exacerba- 
tions or alleviations. These latter seem to be related to the general condition 
of health of the patient. 

The association of temporomandibular joint pains with cracklings, crepita- 
tions, occasional trismus, together with secondary signs such as facial edema, 
red patches, paresthesia, salivary and auricular disorders should direct the 
attention of the clinician to some form of dental malocclusion. This thesis 
can be tested by pressing on the temporomandibular articulation. If pain is 
elicited one should look for the cause in a premature contact of the teeth, a 
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deviation in the occlusal excursions, or in an alteration in the vertical 
dimension of occlusion. The discovery of any one of these local factors will 
show the way to the suitable prosthetic treatment which will tend to eradicate 
the cause of the affliction. 

This thesis is held by many writers in various countries who agree on the 
traumatic etiology of these disorders (defective occlusion, premature contact, 
increased or decreased vertical dimension of occlusion) and on the necessity 
for correcting these defects in order to effect a cure. However, mechanical 
therapy is in itself inadequate for it does not take into consideration the 
physiological background which causes these traumata to become pathologie. 

Costen holds that abnormal upward and backward motions of the condyles 
are the cause of the various pains observed. According to Frey, the pains in 
the temporal area are due to an irritation of the auriculotemporal nerve. 
Pains occurring at the vertex are caused, according to Pringle, by an irritation 
of the dura mater through the thinned roof of the glenoidal cavity. Erosion 
of the tympanic bone would cause an irritation of the chorda tympani and 
explain the pains felt in the area of the tongue (Pringle). 

Numerous writers, notably Sicher, have strongly objected to these 
interpretations. Sicher points out that the compression of the auriculo- 
temporal nerve and of the chorda tympani is practically impossible. He 
asserts that these pains are due to the existence of traumatic arthritis. Lewis 
and Kellgren believe that the interposition of somatie tissue behind the condyle 
gives rise to segmental pains and muscular rigor. 

’ Far from solving the problem, these statements, on the contrary, empha- 
size our ignorance of the origin of these referred pains. The facts seem much 
more complex to the present authors: only a disturbance of the sympathetic 
nervous ‘system can explain both the articular difficulties and the related dis- 
orders (auricular disorders, algias, salivary disorders). This theory is based 
on the work of Leriche and Fontaine and on the anatomic researches of 
Lazorthes and Reis. 

Lazorthes and Reis studied the innervation of the arteries of the cephalic 
area. They found that the internal maxillary artery is, together with the 
external maxillary, very richly innervated. The periarterial plexus is here 
the most dense as well as the most extensive in the body. The plexus consists 
of small but dense nervous ansae, which extend to the smallest capillary 
ramifications. Moreover, the plexus is reinforced all along by numerous fila- 
ments from neighboring nerves. It is possible to follow the perivascular 
plexus from the external carotid to both the internal and external maxillary 
arteries and down to terminal arteries. Reis was struck by the rich innerva- 
tion of such arteries as the facial, the superficial temporal, and the occipital, 
and ascribed to them certain pains called facial sympathalgias. Lazorthes 
has shown that vascular nerves are more numerous in the areas where an 
artery is in proximity to a joint. He found collaterals running to the articula- 
tion as well as to the muscles. 

Finally, Coquelet pointed out that articulations are also endowed with 
an extremely well-developed nervous network. The synovial layer, capsule, 
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ligaments, tendons, muscular insertions, and the muscles themselves share a 
surprisingly rich supply of peripheral sensory receptors (such as free endings, 
Golgi corpuscles, brushes of Ruffini, Pacinian corpuscles, and neuromuscular 
spindles). These structures are so close to each other in some of the articular 
structures that their density resembles that seen at the tips of the fingers. 
This rich supply of receptors makes of each articulation a real peripheral 
sensory organ. Thus, it ean be seen how articular function and trauma might 
cause a slight but continuous irritation of the articular nerves. and of the 
periarterial sympathetic nervous systems in proximity to the articulation. 

However, it should be pointed out also that all individuals do not react 
to articular strainings or trauma in a similar manner. Only a few show edema, 
articular disorders, and posttraumatic osteoporosis as, for example, after a 
blow on the wrist. Many individuals who have borne temporomandibular 
trauma without inconvenience for years may, at a given moment, be sensitized 
by an intercurrent affection, by the menopause, or by a psychie disorder. 

The physiological background necessary to precipitate the clinical mani- 
festations of these conditions consists of a congenital or acquired sympathetic 
dystonia. Thus the irritation originated in the articulation spreads to the 
sympathetic fibers around contiguous blood vessels and results in symptoms 
of the most varied types. Pains which occur in vaseular areas after facial 
contusions or in amputation stumps may be explained in this manner (Leriche). 
Cerebromeningeal lesions and facial edema may also result from persistent 
vasomotor disorders originating from the irritation spreading from the 
temporomandibular articulation. 

Muscular contracture added to vasomotor disorders as above may result 
in a trismus and defective function of the temporomandibular articulation. 
The condylar head then strains and injures the meniscus throwing it backward 
toward the glenoid cavity. The unaffected side and affected side do not 
synchronize during function. The affected side undergoes only circular move- 
ment and the mandible deviates laterally toward the healthy side during 
opening. If the affected side is ankylosed, the lateral deviation is toward the 
affected side. Therapy during the early stages is effective and function can 
be restored. 

If the condition is not corrected, the temporomandibular articulation 
begins to deteriorate. The details (microscopic or macroscopic) are difficult 
to ascertain but the following can be the observed sequelae : 

a. Ligamental or capsular laxity or ossification. 

b. Deteriorations of the meniscus, some of which may appear on the 

arthrogram; a worn-out or perforated meniscus, a rent. 

e. Osseous deteriorations; it is difficult to draw the line between con- 
genital and acquired lesions. Some modifications of the condyle, how- 
ever, seem to result from those traumatic irritations. 

Experimentation on animals to substantiate the above hypotheses has 
not been possible. However, therapeutic tests in man have given good results. 
In many eases it has been possible to correct the articular dysfunction, and to 
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suppress the pain by the infiltration of Novocain, without addition of Adren- 
alin, around the superficial temporal artery. The maneuver is similar to the 
infiltration around the femoral artery in the case of disorders of the lower 


limbs. 
The therapeutic regimen is as follows: 


1. Correction of the dental occlusion by prosthetic treatment. 
2. Peritemporal or perifacial infiltration: 

a. Perifacial infiltration: Prepare a 2 c.c. Luer’s syringe fitted with a thin needle 
and filled with 1 ¢.c. of lukewarm Novocain solution (1 per cent) without Adrenalin. 
Observe the angle formed by the inferior and anterior edge of the masseter muscle. 
Drive the needle into the cellular tissue near the apex of that angle in the direction 
of the ala nasi (that is to say by bisecting that angle and thus following the course 
of the facial artery). Inject slowly. 

b. Peritemporal infiltration: Palpate the mandibular condyle in front of the tragus. 
Insert the needle keeping it parallel to the posterior part of the ascending branch 
of the mandible between the condyle and the tragus. Direct the needle into 
the cellular tissue toward the temporal area. Inject slowly. 

3. Prescription of sympathicolytics or treatment of the endocrine disorders at the root 


of the sympathetic disorders. 


If the diagnosis has been correctly established, that is to to say, if one has 
eliminated all the centers of dental or sinus infection which might explain the 
various algias, as well as neuralgias, the above procedure generally gives 
excellent results. 
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Oral Pathology 


A HISTOCHEMICAL STUDY OF NUCLEAR CHANGES IN RESPONSE TO 
IRRADIATION AND ITS RELATIONSHIP TO NUCLEAR STAINING 


M. S. Burstong, D.D.S., Cuicago, ILL. 


INCE the work of Paul Ehrlich over fifty years ago, it has been well known 
that nuclei can be stained with basic dyestuffs, and that this property is 
related to the nucleic acid present. Chromosomes, for example, are readily 
stained -because of their nucleic acid content, and thus the derivation of their 
name (color-bodies). Nucleic acids are polymers of nucleotides (each 
nucleotide contains a pentose sugar, a purine or pyrimidine group and phos- 
phorie acid), and may be combined in tissues with proteins to form a nucleo- 
protein complex. The phosphoric acid groups of this complex are often avail- 
able for reaction with basic dyes such as crystal violet or methyl green. How- 
ever, in certain cases this reaction cannot occur because the acidic groups are 
in close chemical combination with the protein constituent. 

This discussion will essentially deal with microscopic changes in nuclear 
“chromatin,” a term coined by Flemming in 1879 for nuclear material (includ- 
ing chromosomes) which stains strongly with basie dyes. Actually what is 
known as “chromatin” is a nucleoprotein containing desoxyribose nucleic acid 
(DNA). The nature of chemical linkages between nucleotides in a DNA 
molecule has not been fully clarified. However, it is known that the molecular 
weight of the DNA molecule can be very high, with estimations ranging from 
500,000 to 3,000,000, and the molecules are believed to be long, thin rods whose 
length is many times the width.” * 

Nucleic acid extracted from nuclei exhibits certain characteristics of 
highly polymerized substances such as the formation of fibrous strands from 
a gel-like solution. It also exhibits the phenomenon of streaming birefringence, 
i.e., if the nucleic acid solution is stirred the molecules become oriented with 
their long axes parellel to the lines of flow. This can be observed by means of 
two polaroid disks, one above and one below the solution. When the solution 
is undisturbed no light will pass, while if stirred light will be transmitted since 
most of the molecules will be similarly oriented. 

It is quite possible that difference in the state of aggregation or poly- 
merization of nucleic acid in vivo may alter the amount of material available 
for metabolic activity, for it is apparent that smaller aggregates of nucleic 
acid would present more surface area for chemical activity. By analogy, the 
inereased stainability often visible in degenerating (pyknotic) nuclei may be 
explained as the breaking up of a highly polymerized nucleic acid complex 


From the Department of Anatomy, University of Chicago. 
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into smaller components which contain reactive groups more readily available 
for staining. Many years ago Corper studied pyknosis, karyorrhexis, and 
karyolysis by both histologic and chemical methods and was able to correlate 
the intensity of staining with the degree of breakdown of the nucleoprotein 
complex. Continued dissolution of the nucleic acid eventually resulted in a 
decrease or lack of staining (karyolysis) which was correlated with a break- 
down of the nucleic acid component.* 

The phenomenon of hyperchromatism is often observed in a variety of 
other pathologic conditions as well as in dying eells (ie., in tumors and in 
irradiated tissue). Underlying such changes in nuclear staining and mor- 
phology may be alterations in the chemical and physical characteristies of the 
nucleoprotein. 

In the work to be discussed, nuclear aberrations produced by continuous 
irradiation from radioactive phosphorus were studied by means of histo- 
chemical procedures for the visualization of desoxyribonucleie acid.» Young 
adult mice were injected in the tongue with a suspension of radioactive 
chromic phosphate. Exposure of the epithelial surfaces to ionizing irradiation 
is often characterized by the formation of enlarged hyperchromatic nuclei 
(Figs. 1 and 2).° One week following injection, the tongues of experimental 
and control animals were removed and fixed by freezing and drying. This 
type of fixation minimizes the alteration and solution of cellular components 
which may occur when tissues are subjected to conventional aqueous fixatives. 
Following fixation the tissues were infiltrated and embedded in paraffin, sec- 
tioned serially at 6 microns, and dry mounted on albuminized slides. 
Some sections were stained by use of the Feulgen method and others 
with methyl green-pyronin. Still other sections were treated with control 
buffers and also with the enzyme desoxyribonuclease prior to staining. For 
purposes of orientation some sections were stained with hematoxylin and 
eosin. 

The enlarged hyperchromatic nuclei of the irradiated cells (Figs. 1, 2, 3, 
and 4) exhibited clumps of Feulgen and methyl green positive material. 
Treatment of similar sections with desoxyribonuclease prior to staining re- 
sulted in a diminished staining as compared with normal controls. The ob- 
servation that there is an increased susceptibility to enzymatic breakdown of 
nuclear chromatin following irradiation may suggest that the DNA is in a 
less aggregated state than normal. The findings suggest a relationship be- 
tween the staining qualities of nuclei and their submicroscopic morphology. 
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GIANT CELL TUMORS OF THE JAWBONES 


CHARLES A. WALDRON, D.D.S., M.S.D., St. Louts, Mo. 


CCORDING to Bennett,’ “‘Few if any neoplasms, regardless of site of oc- 

currence, have given rise to as much divergence of opinion as the giant 
cell tumor of bone. The causes for disagreement are many but foremost among 
them is the dissimilarity in concept of what properly constitutes a giant cell 
tumor.” There can be little doubt that there is a distinctive neoplasm, most 
often found in the epiphyseal region of young adults, with rather character- 
istic clinical and histologic features. This neoplasm may show a marked 
aggressive nature and on occasion may metastasize. Jaffe, Lichtenstein, and 
Portis? believe that this lesion is a true blastoma which develops from the 
undifferentiated supporting connective tissue of the marrow. They stated 
that the stromal cells were of prime importance and that much of the con- 
fusion in .the literature has been due to the greater consideration given to the 
giant cells and their ill-advised identification as osteoclasts. On the other 
hand, most British pathologists prefer the term osteoclastoma for this growth. 
According to Willis* this term correctly expresses the histogenesis of this 
tumor which arises from bone formative cells which possess the attributes 
of osteoclasts. Lesions consisting of a fibrous stroma interspersed with giant 
cells are seen in a great variety of osseous conditions. Many of these condi- 
tions have been and are still being diagnosed as giant cell tumors or giant 
cell tumor variants although, according to Lichtenstein,* they have little in 
common clinically or anatomically with each other or with the genuine giant 
cell tumor of bone. He believes that many of the lesions formerly diagnosed as 
giant cell tumors of bone can be clearly shown to be examples of nonosteogenic 
fibroma of bone, chondroblastoma, solitary unicameral bone cyst, aneurysmal 
bone cyst, chondromyxoid fibroma of bone, brown tumors of hyperpara- 
thyroidism or fibrous dysplasia. In reviewing 28 cases which had been 
diagnosed as giant cell tumors of bone over a fifteen-year period, Jaffe and his 
co-workers* reclassified 14 of these lesions as being examples of some other 
pathologie process. In view of these findings it may be well to question some 
of the statistics as to incidence and location of giant cell tumors reported in 
the older literature. 

Lesions diagnosed as giant cell tumor are occasionally found in the jaw- 
bones. Bernick® in 1948 reported that they comprised 11.3 per cent of 816 
eases of giant cell tumors of bone reported in the literature since 1900. Dis- 
cussions of central giant cell tumors of the jaws found in most of the 
standard works on oral pathology, oral surgery, and in cases reported in the 
dental literature usually refer to this lesion as being identical with the giant 
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cell tumor of the long bones. Recently, however, several authors have ques- 
tioned this interpretation. Jaffe’ discussed this relationship and suggested 
that the lesions found in the jaws should be designated as giant cell reparative 
granulomas to emphasize their nonneoplastic nature. He believes that they 
represent a reparative granulomatous process unrelated to the tumor of long 
bones. Jaffe believes that the true giant cell tumor is exceedingly rare in the 
jawbones and stated that he has only seen one authentic case. Stout’ in 1947 
discussed these lesions under the heading of fibrous and granulomatous 
dysplasias of the jaws. He stressed the similarity between the so-called giant 
cell tumor and the giant cell variants of osteitis fibrosa seen in the jaws and 
emphasized their benign, nonneoplastiec nature. 

In an attempt to clarify some aspects of this problem, a group of lesions 
which had been diagnosed as central giant cell tumors of the jaws was studied. 
The material consisted of 28 cases from the files of the Department of Oral 
Pathology of the University of Minnesota, from the Department of Surgical 
Pathology of Barnes Hospital, St. Louis, Mo., and from the Department of 
Oral Pathology of Washington University School of Dentistry. These cases 
were registered between the years of 1926 and 1952. All of the lesions had 
been originally diagnosed as central giant cell tumors of the jaws. In addition 
to microscopic material, the clinical records and radiographs, where available, 
were reviewed. Nine of the lesions occurred in the maxilla and 19 were found 
in the mandible. Bilateral tumors were found in three patients... Twelve of 
the patients were male and 16 were female. The age distribution of these 
patients is of particular interest. The youngest patient in this series was 2 
while the oldest was 65. The greatest incidence was found to be in the first 
and second decades. Twenty of the 28 patients were under 20 years of age 
(Fig. 1). This can be contrasted with the ages of patients with giant cell 
tumors of long bones. In the cases accepted by Jaffe and associates no patient 
was under 20 years of age. Lichtenstein’ has also stated that the odds are 
overwhelming against the diagnosis of giant cell tumor in a child or adolescent. 
Fig. 2 shows the distribution of 26 cases of giant cell tumors of bone, other 
than the jaws, from the files of the Department of Surgical Pathology of 
Barnes Hospital. Dr. Lauren Ackerman is currently working up this series 
and the results are not complete. Some of these cases will undoubtedly be 
reclassified. However, it is interesting to note the differences in the age dis- 
tribution of these patients compared to those with giant cell lesions of the jaws. 
Coley® also states that giant cell tumors are seldom encountered in patients 
under 20 years of age. He believes that lesions resembling giant cell tumor in 
youth are either cysts or areas of fibrous dysplasia. In his material the highest 
ineidenee of giant cell tumors was found in the period between 21 and 35 
years of age. 

The microscopic slides from this group of jaw lesions were reviewed. 
The most striking feature was the wide range of histologic pattern. All of 
these lesions contained giant cells although there were great variations in size, 
number, and distribution of these multinucleated cells. The stromal patterns 
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also showed considerable variation. In six of the cases, the principal his- 
tologie feature was a fibrous stroma containing fairly numerous trabeculae 
of newly formed bone. The giant cells in these lesions tended to be sparse, 
relatively small, and almost invariably associated with areas of hemorrhage 
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Fig. 1—Ages in decades of 28 patients with central giant cell tumors of the jaws. 
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Fig. 2.—Ages in decades of 26 patients with giant cell tumors of bone other than the jaws. 


(Fig. 3). It is interesting to note that cases showing this pattern as a rule 
dated back fifteen or more years. I have little doubt that if these lesions were 
seen today in biopsy or surgical material most pathologists would consider them 
examples of fibrous dysplasia. In 14 eases, giant cells were more numerous 
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but tended to be small and scattered through a loose edematous stroma. The 
stromal cells were small and spindle-shaped. Collagenous fibers were promi- 
nent in some of the lesions. Hemorrhage was a conspicuous feature. Most of 
these lesions showed small foci of osteoid or new bone trabeculae, although this 
was not prominent in the total picture. These findings seemed identical with 
those described by Jaffe under the heading of giant cell reparative granuloma 
(Fig. 4). Three of the cases originally selected were, on review, considered 
to be examples of giant cell epulides. There remained five cases in which the 
histologic features appeared identical with those ascribed to the bona fide 
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_ Fig. 3.—Photomicrograph (X100) showing trabeculae of immature bone forming in an 
active fibrous stroma. A few giant cells are seen at the edge of the field associated with an 
area of hemorrhage. This type of reaction is more consistent with a diagnosis of fibrous 


dysplasia than of giant cell tumor. 


giant cell tumor of bone. These lesions showed large nunibers of giant cells 
which were fairly evenly distributed over the field. These cells were uni- 
formly large with their nuclei tending to group in the center of the cell with 
relatively large amounts of cytoplasm around the periphery. These giant 
cells were set in a cellular stroma of spindle- or oval-shaped cells. In these 
lesions, fibrosis of the stroma was minimal or absent. The individual stromal 
cells were plump and appeared active. Occasional mitotic figures were seen 
in the stroma (Figs. 5 and 6). Hemorrhage was inconspicuous in the lesion 
proper. Osteoid or bony differentiation was absent or limited to a very occa- 
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sional trabecula of bone at the margin of the growth. Lesions showing this 
pattern all: occurred in young individuals. One of these cases occurred in a 
7-year-old girl, three in children aged 10, and one in an 11-year-old boy. 
Study of the clinical records in these cases indicated that swelling or de- 
formity of the jaw was the most common complaint. In a number of cases 
the lesions were first discovered on routine dental radiographic examination. 





Fig. 4.—Photomicrograph (X100) showing the typical features of the largest group 
of the giant cell lesions. The giant cells are small and relatively sparse in distribution. The 
stroma is well collagenized. Hemorrhage is conspicuous. 


Pain or other subjective symptoms were seldom noted. In the majority of 
cases the lesions appeared as a fairly regular, circumscribed, radiolucent area 
with sharp borders. Several cases showed perforation through the alveolar 
process into the mouth (Fig. 7). Lesions deep within the mandible occa- 
sionally showed expansion of the mandible without cortical destruction or 
periosteal reaction. The often described “classical” radiographic appearance 
of coarse trabeculation through an osteolytic lesion was observed only in a 
minority of cases (Fig. 8). Lichtenstein* states that this feature, although 
commonly described as the characteristic radiographic appearance of a giant 
cell tumor, is rather unusual in untreated cases. The radiographic appearance 
as a rule is quite unspecific and may be confused with a number of other 
diseases and tumors of bone. In several of our eases the giant cell lesion was 
associated with an unerupted tooth giving a radiographic picture indistinguish- 
able from a dentigerous cyst (Fig. 9). 

The treatment in all of these cases consisted of curettage. The follow-up 
records on these patients were not as complete as would be desired as in 
some eases the records were incomplete or unobtainable. However, the 








1060 CHARLES A. WALDRON 











Fig. 5.—Photomicrograph (x40) showing the more active lesion showing features iden- 
tical with the giant cell tumor of long bones. The giant cells are large, quite uniform, and 
appear to be arising directly from an active appearing stroma. 


Fig. 6.—Photomicrograph (450) showing character of giant cells and stroma of Fig. 5. 
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Fig. 8. 


_ Fig. 7.—Giant cell tumor of the mandible in an 1l-year-old boy. The radiograph shows 

a circumscribed osteolytic defect. 
Fig. 8.—Bilateral giant cell tumors of the mandible in a 9-year-old girl. These lesions 
show the “classical” appearance of coarse trabeculation of an expansile osteolytic lesion. 
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prognosis appeared to have been uniformly good. Recurrence of the lesion 
was noted in four instances. In three cases, the recurrence was treated by 
further curettage with no further difficulties being recorded. In the fourth 
case, the patient refused further treatment. Follow-up in this case was very 
difficult but correspondence with the patient’s sister some years later indicated 
that there had been no further difficulty and no additional treatment had 
been given. In three of the recurrent cases, the original slides closely re- 
sembled the more cellular tumor described in the long bones. In the other 
cases there was no apparent correlation between the histologic appearance and 





Fig. 9.—A giant cell tumor in a 9-year-old boy associated with an unerupted premolar. The 


radiographic appearance is identical with that of a dentigerous cyst. 
behavior of the lesion. This is in agreement with the prevailing opinion in 
the literature that giant cell lesions of the jaws offer a very good prognosis."® 
I was unable to find any recorded instance of a malignant giant cell tumor of 
the jaws in the literature. This is again of interest when one considers the 
behavior of giant cell tumors in the other bones. Lichtenstein‘ states that 
in any sizable group of proved giant cell tumors approximately one-half are 
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likely to have a favorable outcome, one-third are likely to prove aggressive 
and recur, while the remaining 15 per cent will be frankly malignant and 
prone to metastasize to the lungs. Some authors have proposed a system of 
grading giant cell tumors based upon the amount of atypism of the stromal 
cells. * While this is claimed to be of prognostic value, not all authorities are 
in agreement on this point.* 1 

The question of hyperparathyroidism must be considered in any discussion 
of giant cell lesions of the jaws. It is now well established that the bone 
lesions of hyperparathyroidism frequently affect the jaws.”* Histologically 
these lesions may be indistinguishable from the solitary giant cell lesion un- 
related to hyperparathyroidism. Black and Ackerman,’* in a survey of 22 
eases of parathyroid adenomas, found that bone lesions were the initial symp- 
tom in 16 eases. In seven eases the first symptom was a tumor in the maxilla 
or mandible. In several of these cases, failure to perform blood chemical or 
systemic radiographic examinations led to many years’ delay in recognition of 
the parathyroid dysfunction. The importance of ruling out hyperparathyroid- 
ism is obviously becoming more apparent to the clinicians and oral pathologists 
faced with the diagnosis and treatment of these giant cell lesions in the jaws. 
Blood chemistry examinations were almost invariably performed in the 
recent cases in this series. In all instances the determinations were within 
normal limits. One case presented rather unusual findings in this respect. 
The patient was a 26-year-old man who developed pain and weakness in the 
arm. A radiograph showed a 2 by 6 em. defect in the ulna with a pathologic 
fracture and a generalized rarefaction of the entire skeleton. Apparently the 
jaws and teeth were not examined at this time. Blood studies showed the 
typical biochemical syndrome of hyperparathyroidism. A parathyroid adenoma 
was removed from the neck and blood findings returned to normal. Six months 
later he noted a swelling of the palate and a loosening of his upper anterior 
teeth. <A large radiolucent area was seen in the radiographs. A biopsy was 
reported as a giant cell tumor. Repeated blood studies were all within normal 
limits and there were no other signs of parathyroid dysfunction. The lesion 
was treated by curettage. 


Summary 


1. The clinical and pathologie features of 28 cases previously diagnosed 
as central giant cell tumors of the jawbones were studied. 

2. Nine of these cases on review were considered to be examples of 
fibrous dysplasia or giant cell epulides. 

3. In 14 eases, the histologic features suggested a no neoplastic condi- 
tion. Edema, or fibrosis of the stroma, hemorrhage, and foci of osteoid or 
bony repair were conspicuous features. Giant cells in these lesions tended to 
be small, irregularly distributed, and frequently associated with areas of 
hemorrhage. 

4. In the remaining five cases, the histology appeared identical with the 
bona fide giant cell tumor of bone. There was some correlation between 
histologie structure and behavior. Recurrence was seen in three of the five 
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lesions which showed this initial cellular pattern. However, a recurrence was 
also seen in one of the fourteen cases in which the initial specimen appeared 
typical of the entire group. In three cases, the recurrence responded well to 
further curettage. The prognosis for giant cell lesions in the jaws appears 
uniformly good. 

5. The age distribution of these cases was considerably different from that 
of giant cell tumors in other bones. 

6. The radiographic features of these giant cell lesions were nonspecific 
and may be confused with a number of other conditions involving the jaws. 

7. The exact nature of these lesions will undoubtedly be debated for 
many years to come. It is probably safe to assume that most lesions described 
as giant cell tumors of the jaws are not true neoplasms and only mimic the 
giant cell tumor of bone. These growths may properly be designated as giant 
cell lesions, giant cell nodes, or giant cell reparative granulomas to emphasize 
their benign nonneoplastic nature. However, a small minority of lesions in the 
jaws appear identical, at least on histologic grounds, with the genuine giant 
cell tumor. Further study of their clinical characteristics and behavior ap- 
pears indicated. 

8. Because of the high frequency of jawbone involvement in hyperpara- 
thyroidism, this factor should be ruled out in all cases presenting giant cell 
lesions in the jaws. 
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THE SO-CALLED “CONGENITAL EPULIS” 


WituraM H. Bauer, M.D.,* AND JoHN D. Bauer, M.D.,** St. Louts, Mo. 


HE name “congenital epulis” has been introduced into the medical literature 

by Neuman’ (1871) to designate a soft growth he observed on the gingiva 
of the maxilla of a newborn infant. The term ‘‘epulis’’ has a topographic generic 
meaning and is used to denote different growths on the gingiva. The name 
“congenital epulis” is poorly chosen since this tumor differs fundamentally from 
the so-called common ‘‘epulis’’ which is an inflammatory hyperplasia of the 
gingival mucosa. 

We shall refrain from discussing the few cases of ‘‘congenital epulis’’ re- 
ported up to date since the recent study by Custer and F ust? covers the pertinent 
literature thoroughly. These authors added seven eases collected from the Armed 
Forces Institute of Pathology and various hospitals to the reported forty. They 
concluded that these tumors varied in size from about 5 mm. in diameter to 9 
by 6 by 4 em. and involved by far more often the incisor area of the gingiva of 
the maxilla than the mandible preponderantly of female patients. 

The rarity of cases of “congenital epulis” justifies the report of the micro- 
scopic findings of an ovoid growth of about 1 em. in diameter in the incisor 
region of the maxillary gingiva of a newborn infant. The tumor was connected 
by a broad base with, and covered by, an intact mucosa. Serial sections from 
one-half of the specimen were stained with hematoxylin and eosin while sections 
from the other half with Sudan black B, Sudan IIT, MeManus’ periodie acid, 
Mallory’s trichrome stain, Bodian’s Protargol and Ilolmes’ impregnation tech- 
nique. The slightly keratinized gingival epithelium covering the tumor appeared 
thin at places. In few areas the basal cells appeared expanded. Oceasionally, 
small accumulations of lymphocytes penetrated into the epithelium. In some 
places the latter was separated from the neoplasm by a connective tissue band 
with fibroblasts and layers of dense collagen (Fig. 1). This band branched off 
into the tumor in the form of septa. The large granular tumor cells with small 
dark-stained nuclei were packed in a network of thin lines of collagen which 
formed the cell membranes. Some of the tumor cells fused together and formed 
long syneytia. Many fine capillaries traversed the dense collections of cells (Fig. 
2). Some fibroblasts of these collagenous layers revealed a transition in large 
eells with coarse granular acidophilic cytoplasm as seen in the tumor cells 
proper (Fig. 3). 

The morphogenesis of the “congenital epulis” is of interest because of the 
resemblance of its cellular constituents to the so-called “granular cell myo- 
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Fig. 1. 





Fig. 2. 


Fig. 1.—So-called “congenital epulis.” Smooth gingival epithelium with vacuolar basal 
cells above a dense collagenous band below which typical granular cells are seen. (X175.) 


Fig. 2.—Area of Fig. 1. Aggregation of large granular cells. (X250.) 
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blastoma.” This similarity led some authors to conceive of the ‘‘congenital 
epulis” as a granular cell myoblastoma. In the past the so-called granular cell 
myoblastoma was regarded as a xanthoma-like lesion, made up of storage cells, 
or a growth composed of degenerating adult muscle cells or a true neoplasm of 
primitive myoblasts. Recent investigations of the “granular cell myoblastoma” 
by Wegelin,® Fust and Custer* Feyrter,* Murphy, Dockerty, and Broders,° 
Pearse,’ Ratzenhofer,? Ashburn and Rodger® did not settle the question 
of its origin. Fust and Custer* advanced the attractive neural theory but 
omitted to make clear whether the Schwann cells or the fibroblasts of the 
perineurium or both are the precursors of the tumor cells, while Wegelin,* 
Pearse,’ and others considered the fibroblasts to give rise to large, occasionally 
elongated, expanded granular cells which characterize the so-called granular 
cell myoblastoma. Murray’ concluded from her in vitro studies of granular 
cell myoblastomas that the cells are of muscular origin. 





Fig. 3.—Area of Fig. 1. Fibroblasts in the collagenous band show transition into large 
granular cells. (x500.) 

Feyrter,* Ratzenhofer* and Ashburn and Rodger® supported the “neural” 
origin of this neoplasm but could not decide whether the Schwann cell, fibroblast, 
or histiocyte is the forerunner of the tumor cells. If Fust and Custer® using the 
term “granular cell neurofibroma” referred to the cells of the epi-, peri- and endo- 
neurium as the origin of the tumor cells, we cannot see a fundamental difference 
between their and Pearse’s concept. 

As to the “congenital epulis” many authors concurred with Sternberg,” 
Bernier and Thompson,” Wegelin,® and others that this growth is a ‘‘ congenital 
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myoblastoma.’’ Others referred to it as arising from the elements of the tooth 
bud, the gingival mucosa, or the vascular endothelium. Custer and Fust? upheld 
the statement of Massin,?* Schorr,’ and a few others that the tumor is of “tooth- 
anlage’’ origin. They conceived of it as an ‘‘embryonal’’ hamartoma of the tooth 
bud because of included epithelial structures that showed a striking resemblance 
to the enamel organ. Thus they separated it from the “granular cell myo- 
blastoma.” Already, Klinge*® in 1928 expressed the opinion that some of the 
granular cell myoblastomas should be considered as dysontogenetie growths be- 
cause of their occurrence in areas devoid of striated muscle. Kerr’ applied 
this explanation for his reported second case of a gingival tumor (“congenital 
epulis”) in a 6-week-old infant. However, both authors did not decide which 
tissue had undergone defective development. 


Discussion 


As there is no striated muscle in the gingiva along the alveolar crest the 
muscular origin of the tumor cells is not applicable unless one accepts the un- 
likely possibility of ectopic myoblasts. Myoepithelial cells could give rise to 
the characteristic granular cells but glands are not present between the oral 
epithelium and the crest of the maxilla. Perithelial histiocytes of the many 
capillaries of the subepithelial tissue could transform into large granular cells 
by engulfing some kind of material, for instance, degenerated collagen. In 
fact, some areas of the collagen seemed to indicate a granular degenerative 
change but serial sections showed that the granular cytoplasm of obliquely 
cut fibroblasts was responsible for this feature. Since the epithelial, myo- 
epithelial, and perithelial origin of the so-called “congenital epulis” cannot be 
substantiated, one is left with the question whether the microscopic findings 
of the discussed neoplasm support the “embryonal odontogenic hamartoma” 
theory of Custer and Fust? or place it into the group of the granular fibro- 
blastoma (Pearse’). 

According to Custer and Fust,? epithelial inclusions were noted in only 
17 out of the 47 recorded cases. Of their eight collected tumors only three, 
which included one of Bernier and Thompson’s'* cases, showed tooth bud epithe- 
lium. 

The sections of the examined neoplasm did not show collections of 
epithelial cells. Since there are islands of the dental lamina in the sub- 
epithelial connective tissue close to the tooth buds, their occasional inclusion 
into an outward neoplastic growth of the subepithelial mesenchymal tissue is 
likely. We consider the occurrence of the remains of the fenestrated dental 
lamina in the tumor to be accidental. 

Particular attention was given to the examination of the collagen-capsule 
between the gingival epithelium and the tumor and the few collagenous septa 
which traversed the neoplasm. Some fibroblasts within these collagenous 
bands showed the transformation into large granular tumor cells (Fig. 3). 
Our findings support Pearse’s’ observation of a “centrifugal extension of a 


granular-cell change.” 











SO-CALLED ‘‘CONGENITAL EPULIS’’ 


Fig. 4. 





Fig. 5. 


Fig. 4.—Granular-celi fibroblastoma (neurofibroma) of tongue. Hyperplasia of the 
epithelium above the vascular tumor (x150.) 

Fig. 5.—Area of the granular-cell fibroblastoma of tongue (Fig. 4). Large granular 
cells infiltrate into the muscle. (Xx 250.) 
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The Bodian’s Protargol stain was negative but the Holmes’ silver stain re- 
vealed some nerve tissue in the subepithelial collagenous membrane. This was 
expected, for the normal gingival subepithelial connective tissue is rich in 
nerve tissue. Wegelin® reported some peripheral nerves in the neoplasm. 
Therefore, no objection can be made to the opinion that the fibroblasts of the 
peri- and endoneurium of the nerves in the subepithelial tissue participated 
in granular changes. 

Unequivocally the fibroblasts of the tooth sacs of the tooth buds may 
have; undergone a transition into large granular cells and taken part in the 
tumor formation. 

We regard this case of ‘‘congenital epulis’’ as a ‘‘granular-cell fibroblas- 
toma.’’ Its development during the embryonic life and the histologie structure 
of the gingiva are responsible for some features which differ from the ‘‘granular- 
cell fibroblastoma’’ (granular-cell neurofibroma). While Bernier’s’® case of so- 
called “congenital epulis” displayed a hyperplasia of the gingival epithelium, 
our case, like other cases, did not show the epitheliomatous proliferation, 
which has been observed in granular-cell fibroblastomas especially of the 
tongue (Fig. 4). Bernier’s’? observation proves that a hyperplasia may occur. 
Its absence in other cases can be explained as follows: 

1. The normal gingival epithelium is smooth and does not show projec- 
tions into the subepithelial tissue while the epithelium of the tongue does. 

2. The so-called “congenital epulis” develops during the embryonal life, 
the formation of the granular-cell fibroblastoma of the tongue occurs during 
a period in which the elevated tongue epithelium is subject to irritation. 

The vascularity of the granular-cell fibroblastomas of the tongue which 
we examined did not differ from that of the tumor of the gingiva (Figs. 1 
and 4). 

The thin connective tissue layer between gingival epithelium and the 
periosteum of the jaw accounts for the lack of extension into other struc- 
tures as one observes in the tongue where muscle fibers are found in the 
subepithelial connective tissue (Fig. 5). The nature of the granules in the 
expanded fibroblasts has not been well established as yet. In our ease, the 
periodic acid-Schiff technique gave positive, the lipoid stains unsatisfactory 
results. 


Summary 

1. The so-called “congenital epulis” is a “granular-cell fibroblastoma.” 

2. Fibroblasts of the subepithelial connective tissue, of the peri- and 
endoneurium of its numerous nerves, and of the tooth sac may become trans- 
formed into large granular cells. 

3. Islands of epithelial cells were not observed in the examined tumor. 
Their occasional occurrence in the neoplasm indicates that normally present 
parts of the dental lamina were accidentally included into, and carried along 
with, the centrifugal neoplastic proliferation of fibroblasts. 
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THE OCCURRENCE OF FORDYCE SPOTS, BENIGN MIGRATORY 
GLOSSITIS, MEDIAN RHOMBOID GLOSSITIS, AND FISSURED 
TONGUE IN 2,478 DENTAL PATIENTS 


Victor HALPERIN, A.B., B.S., D.D.S.,* Dayton, Ou10, StEvE Kouas, D.D.S.,** 
AND KENNETH R. JErFeris, D.D.S.,** CoLumMBus, OHIO, SAMUEL O. 
Hupp.eston, D.D.S.,*** Louisvitte, Ky., ANp Hamiuton B. G. 

Rosrinson, D.D.S., M.S.,**** CoLumBus, OnTO 


O*.; approach to increasing the efficiency of diagnosis of oral lesions is the 
study of the incidence of these lesions in a sufficiently large group of 
individuals so that the information so obtained may be statistically valid in 
the general population. Each of 2,478 consecutive individuals, who applied 
for routine dental treatment at the College of Dentistry of the Ohio State 
University, was examined for the presence or absence of six benign conditions, 
selected because they are sometimes the subject of diagnostic speculation. 
The findings for four of these conditions (Fordyce spots, benign migratory 
glossitis, median rhomboid glossitis, and fissured tongue) are reported here- 
with and those for tori, elsewhere.® 

Four observers of approximately equal diagnostic skill (V. H., S. K., 
K. R. J., S. O. H.) participated in examining patients and recording the data. 
Age, sex, and race of patients were recorded with oral findings. Fordyce spots 
were listed according to location and the glossitis as mild, or severe. No satis- 
factory classification was available for fissured tongues. 


Fordyce Spots 


The term Fordyce spots has been used since the description of a condi- 
tion of the oral mucosa by Fordyee® in 1896. He observed a change in the 
mucosa which he proposed to be the result of degeneration of the prickle cells 
of the oral epithelium leading to granularity of the cytoplasm. It was subse- 
quently shown? *?* that ectopic sebaceous glands, present in Fordyce’s 
original sections, but ignored by him, are responsible for the characterisiic 
lesions now called Fordyce spots. The spots appear as small, slightly elevated 
to flat, chamois-colored spots oceurring singly, or in groups, on the oral mucous 
membranes and the vermilion portion of the lips. They sometimes give a 
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coarsely granular appearance to the epithelial surfaces. Microscopic examina- 
tion shows sebaceous glands beneath the chamois-colored spots, and Cham- 
bers,? using wax reconstruction models, showed that many of these glands 
have ducts leading to the surface. 

Occurrence.— White’* reported that for every three cases of Fordyce spots 
that oceur in women only two occur in men and that the ages between 20 
and 40 showed the greatest number of cases. Margolies and Weidman,’ from 
a study of 248 individuals (127 men and 121 women), found that men and 
women are about equally affected and found 70 per cent of their group ex- 
hibiting these spots. 














TABLE I 
mais NUMBER WITH aes a 
AGE NUMBER OF PATIENTS FORDYCE SPOTS _ | PER CENT 196s* 
0-10 — : 270 a 59.26 5.86 
11-20 531 447 84.18 3.10 
21-30 857 727 84.83 2.40 
31-40 329 291 88.45 3.45 
41-50 207 181 87.44 4.51 
51-60 138 114 82.61 6.32 
61-70 105 89 84.76 6.87 
71- 41 35 85.37 10.82 
Total 2478 20440 82.49 1.50 





*Confidence interval for percentages, e.g., 95 per cent t of the time the percentage of 
people in similar groups exhibiting the condition will fall within this variance interval. 

Eighty-two per cent of the 2,478 patients examined showed Fordyce spots. 
Although only 59 per cent of children under 11 years of age gave clinical evi- 
dence of these glands, each succeeding decade showed their presence in 83 
to 88 per cent of those examined (Table I). The same general age pattern is 
followed in each region. 





























TABLE IT 
| No, | RETROMOLAR REGION |BUCCAL MUCOSA REGION | ~ LIP REGION 
or | PER | | PER PER 

AGE |PATIENTS! NO. CENT | 196s* no. | cENT | 196s* | No. CENT | 196s* 
0-10 . et ae. ee 112 41.48 5.88 78 28.89 5.41 _ 
11-20 531 287 54.05 4.24 376 = 70.81 3.87 251 47.27 4.25 
21-30 857 472 55.08 3.33 ° 637 74.33 2.92 444 51.81 3.35 
31-40 329 188 57.14 5.35 247 75.08 4.67 175 53.19 5.39 
41-50 207 115 55.56 6.77 168 81.16 5.33 108 52.17 6.81 
51-60 138 76 55.07 8.30 101 73.19 7.39 69 50.00 8.34 
61-70 105 62 59.05 9.41 80 76.19 8.15 55 52.38 9.55 
71- 41 24 58.54 15.08 32 = 78.05 12.67 22 53.66 15.26 
Total 2,478 1.314 53.03 1.97 1,753 70.74 1.79 1,202 48.51 1.97 

*Confidence interval for percentages, 95 per cent of the time the percentage of 


people in similar groups exhibiting the cuntilhen will fall within the variance interval. 


The distribution of Fordyce spots within different oral regions is recorded 
in Table II. The buccal mucosa is the most common site, 71 per cent of all 
patients exhibiting the spots over this area, compared to 53 per cent in the 
retromolar region and 49 per cent in the lip. 

Table III reveals little difference in total sex distribution (85 per cent 
male, 81 per cent female) with the greatest sex differences in the labial region 
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(52 per cent male, 45 per cent female). The same table shows that whites and 
nonwhites have similar occurrence (83 and 80 per cent, respectively) and 
regional distribution, with the lip again showing the greatest difference (50 
per cent white and 42 per cent nonwhite). The nonwhite group was 95 per 
cent Negro. 


TABLE IIL 


~~ RETROMOLAR - = l 
REGION | BUCCAL REGION | LIP 








PER | PER | PER 
_SEX |EXAM.| FORDYCE § NO. | aoa | 1968* | no. | CENT |196S*| NO. | CENT | 196s* 
M. 1,194 1,010 (84.66%) 2.04 653 54.74 2.82 "877 73.51 2.50 616 51.63 2.84 
_F. 1,274 1,030 (80.97%) 2.16 664 52.20 2.75 874 68.71 2.55 577 45.36 2.74 
Total 2,478 2,040 (81.78%) 1.52 1,317 53.21 1.97 1,751 70.75 1.79 1,193 48.20 1.97 
Race oie a a Sous 
W. 2,069 1,713 (82.99%) 1.62 1,106 53.69 2.15 1,478 71.61 1.95 1,023 49.56 2.16 
N-W. 409 324 (79.61%) 3.91 210 51.60 4.86 269 66.09 4.60 169 41.52 4.79 
Lotar 2,478 2,037 (82.44%) 1.50 1,316 53.26 1.97 1,757 71.10 1.79 1,192 48.24 1.97 


NO. NUMBER WITH 
SEX |EXAM.| FORDYCE SPOTS |196s* 









































"Confidence interval for percentages, e.g., 95 per cent of the time the percentage of people in 
similar groups exhibiting the condition will fall within the variance interval. 


Summary.—The occurrence of Fordyce spots is quite high and they do 
not appear to have any pathologie significance. The percentage occurrence 
(82 per cent) in this group is significantly higher than the 70 per cent reported 
by White. Likewise, this study does not confirm White’s statement that 
Fordyce spots are more common in women. 


Benign Migratory Glossitis 

Benign migratory glossitis, geographic tongue, wandering rash, erythema 
migrans, and glossitis areata exfoliative are terms that have been used to 
describe a chronic annular or circinate desquamation of the epithelium of the 
tongue. This condition has at times been confused with leukoplakia and 
lichen planus and has been diagnosed as a precancerous lesion. 

Prinz and Greenbaum" stated that the ages from 1 to 5 are especially 
favorable to its appearance but that it is found frequently in women of all 
ages, and occasionally in men. Ratio of women to men was placed at 5/3. 

McCarthy’ observed 55 cases (2.4-per cent) in 2,300 patients referred 
to him for various skin conditions. 


Occurrence.—Thirty-four instances of benign migratory glossitis (1.37 
per cent) were observed. Twenty-two of these were classified as mild and 
12 as severe (Table IV). This is a lower incidence than that observed by 
McCarthy in patients with skin diseases (2.4 per cent), but one might expect 
this condition of the oral mucosa to be more common in individuals with 
dermatologic diseases. Benign migratory glossitis is not an infectious disease 
and its etiology is obscure. Its clinical history is similar to that of neuro- 
dermatoses and a psychosomatic background should be considered. 

Although the number of eases is small, they do tend to confirm Prinz 
and Greenbaum’s statement that the disease is more common in women than 
in men (22 to 12). The two eases in children under 11 years of age (0.37 per 
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TABLE IV 
mee 0 ee SEVERE B.M.G. 
AGE | PATIENTS | NO, | PER CENT | 1968* | NO. PER CENT | 1968* 
 _ 270 ~~ s 0.37 I l 0.37 I 
10-20 531 5 0.94 [ 1 0.19 I 
21-30 857 Ss 0.93 0.64 4 0.47 I 
31-40 329 4 1.22 I 3 0.91 IT 
41-50 207 0 0.00 I 1 0.48 I 
51-60 138 0 0.00 I 2 1.45 I 
61-70 105 2 1.90 I 0 0.00 I 
71- 4] 1 2.44 I 0 0.00 I 
Total £295 — 21 ~ 085 0.36 12 0.48 0.27 
een oe Te 
M. 1,199 7 0.59 0.43 6 0.50 0.40 
F. 1,279 15 1.18 0.59 6 0.47 0.38 
Total 2,478 3s 0.89 &«©0.87. #212 0.48 0.27 





*Confidence interval for percentages, e.g., 95 per cent of the time, 95 per cent of patients 
from similar groups will fall within the variance I—statistically invalid. 





cent) does not support the same author’s suggestion that it is more frequently 
observed from 1 to 5 years of age. No racial differences were observed. 


Median Rhomboid Glossitis 
Median rhomboid glossitis is a roughly rhomboid-shaped reddish area 
located in the midline of the dorsum of the tongue just anterior to the cireum- 
vallate papillae. It is thought to result ‘‘from the failure of the lateral halves 
of the tongue to fuse before the tubereulum impar becomes interposed between 
them, just anterior to the cireumvallate papillae.’’"* This area is devoid of 
papillae and is sometimes mistaken for carcinoma. MeCarthy found 5 cases in 
2,300 patients he examined for tongue lesions. We found 8 in 2,478 patients, 

7 of which were moderate and 1 of which was severe. 
Zimmerman" collected 34 cases of which 80 per cent were observed in 
men. Martin and Howe® observed 11 cases, 9 of which were in men. Of our 


5 cases, 4 were men and 4 were women. 


Fissured Tongue 

Fissured tongue is usually considered as a congenital malformation but it 
may be aequired. It is classified, according to Fitzwilliams,‘ into foliaceous 
(leaflike), cerebriform (brainlike), and transverse (one large central fissure 
with many small ones at right angles to the midline fissure). We found so 
many different patterns that this classification was unsatisfactory for our use. 

Prinz and Greenbaum” stated that this condition is present in about 0.5 
per cent of the tongues of the human race without respect to age. However, 
according to the investigations of Chaumie (quoted by Fitzwilliams*), 60 per 
cent of the people who reach the age of 40 have tongues which show some sort 
of fissuring. 

Observations. We found 127 fissured tongues in 2,478 individuals (5 
per cent) (Table V). Fissured tongue was observed in only one of 270 chil- 
dren under 11 years of age but the percentage occurrence increased to 3.7 
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TABLE V. OCCURRENCE OF FISSURED TONGUE 





























AGE | PATIENTS | NUMBER | PER CENT 196s 
0-10 270 1 0.37 0.72* 
11-20 531 19 3.58 1.58 
21-30 857 33 3.85 1,29 
31-40 329 18 5.47 2.46 
41-50 207 14 6.76 3.42 
51-60 138 19 13.77 5.75 
61-70 105 15 14.29 6.69 
71- 4] 7 17.07 11.52 
Total 2,478 126 5.08 0.86 
Sex: 
M. 1,199 62 5.20 1.26 
F, 1,279 64 5.03 1.20 
Total 2,478 126 5.09 0.87 
Race: 
A 2,069 109 5.28 0.96 
N-W. 409 18 4.42 2.00 
Total 2,478 127 : 5.14 0.87 





*This figure is statistically somewhat questionable. 


between 11 and 30 years, to about 6 per cent between 31 and 50, and to about 
14 per cent between 51 and 70 years. No significant differences in sexual or 
racial distribution were observed. 

Summary.—Our observations suggest that although only 5 per cent of a 
general population group may show fissured tongue, the occurrence of fissuring 
increases with age. However, we did not find fissured tongue nearly as fre- 
quently as did Chaumie. The fact that fissuring increases significantly with 
age suggests that the widely held opinion that fissured tongue is a con- 
genital anomaly is not true. Vitamin B complex deficiency has been proposed 
as a cause of fissuring tongue. Perhaps this type of injury and the repeated 
daily traumas accumulate their effects, year by year, and are important 
etiologic factors. 


Summary and Conclusions 


Fordyce spots (ectopic sebaceous glands) were found in the buccal 
mucosa, retromolar regions, and lips of 82 per cent of 2,478 dental patients. 
They are found with equal frequency in men and women and do not appear 
to have any pathologie significance. 

Benign migratory glossitis (geographic tongue) is infrequently encoun- 
tered, being observed in 1.37 per cent of the group examined. It was found 
almost twice as often in women as in men (22 to 12). This statistical study 
did not add to our knowledge of its etiology, which remains obscure. 

Median rhomboid glossitis, a developmental defect, is a rare condition, 
being encountered only in 8 of 2,478 patients. 

Fissured tongue was found in 5 per cent of the 2,478 patients examined. 
It was found more frequently in older patients than in young, a finding which 
is not compatible with the usual definition of fissured tongue as a congenital 
anomaly. 
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COMPARATIVE PATHOLOGY OF ORAL NEOPLASMS* 
Hans G. SCHLUMBERGER, M.D., CoLUMBUs, OHIO 


HE comparative method has been effectively used to investigate the normal 
anatomy and physiology of oral structures. Except for work with domestic 
animals very little has been done toward establishing a comparative pathology of 
diseases affecting the mouth. It is the purpose of this brief review to call atten- 
tion to the spontaneous oral neoplasms found in the different classes of 
vertebrates. 
Fishes} 

Benign Epithelial Tumors.—Papillomas are the most frequently observed 
oral neoplasms of fishes. A cursory inspection of the fish in any large munici- 
pal aquarium will usually reveal fairly large masses on the snouts of several 
specimens, particularly those that have been in captivity for several years. 
The tumors were probably initiated by repeated trauma against the glass 
front or concrete sides of the tanks. As pointed out by Nigrelli,*® ulcerated 
lesions often appear on one or both lips of these fish. Although healing com- 
monly occurs, repeated trauma leads to hyperplasia which may eventuate in 
the formation of a true neoplasm. Nigrelli reports the occurrence of papil- 
lomas in the climbing perch Anabas scandens in which the epithelial elements 
of the tumors were mucous cells, and in the dwarf gourami Colisa lalia.*® * 

A good example of a papilloma is that on the rock bass Amblopitis rupestris 
shown in Fig. 1. This fish was kept as a pet in an Ohio hatchery for many 
years. The tumor grew slowly and did not interfere with the normal activity 
of the animal. Histologically it was composed of fusiform epithelial cells sup- 
ported by a delicate connective tissue stroma. 

Benign epithelial tumors may occasionally be observed on the snout of 
large goldfish Carassius auratus where they appear less papillary than those 
of the rock bass (Fig 2). The tumor is histologically more complex and con- 
tains mucous as well as pavement epithelial cells; the latter may form struc- 
tures that resemble the epithelial pearls of mammalian tumors. Careful 
search failed to reveal the presence of myxosporidia which in some fishes may 
produce marked epithelial hyperplasia resembling a benign neoplasm.* 

In the Mosel River of Germany, Keysselitz** observed that many of the 
barbels Barbus fluviatialis bore pea-sized papillary tumors on their lips. The 
neoplastic epithelial cells were unusual in that many contained one or more 
cytoplasmic inclusions that the author likened to those found in some virus 

From the Department of Pathology, College of Medicine, the Ohio State University. 

Read before the Seventh Annual Meeting of the American Academy of Oral Pathology, 
the Conrad Hilton Hotel, Chicago, Ill., Feb. 8, 1953 

*Amplification of the guest lecture resented at the Annual Meeting of the American 
Academy of Oral Pathology, Feb. 8, 1953, Chicago, Ill. 


+The literature on tumors in cold-blooded vertebrates was first collected in collaboration 
with Dr. Balduin Lucké.* 
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Fig. 1.—A, Rock bass bearing a papilloma on snout. B, Section of the papilloma showing. 
neoplastic stratified transitional cell epithelium supported by a vascular stroma. (Magnifica- 
tion, x 260.) 

‘ig. 2.—A, Head of goldfish with a flattened 3 by 2 by 1 cm. papilloma between eye and 
mouth, Injury to the eye is common in the goldfish and in this case had no demonstrable 
relation to the tumor. B, Section of the papilloma. On the left is the free surface immediately 
beneath which are two collections of concentrically arranged epithelial cells resembling “pearl” 
formations. The bulk of the tumor is composed of pavement epithelium and mucous cells with 
a delicate vascular stroma. (Magnification, 120.) 

Fig. 3.—A, Neurilemoma on snout of goldfiish. Another histologically similar tumor was 
present in the tail. 8B, The nuclear palisading characteristic of this tumor is well shown. 


(Magnification, X120.) 
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diseases. Papillomas were reported on the lips of the stint Asmerus eperlanus 
caught in the brackish waters of an inlet of the Baltic Sea. Breslauer® described 
them as cauliflower-like growths that occasionally were as large as the head of 
the affected fish. Histologically they showed a typically papillomatous struc- 
ture with no tendency to invade. 

In 1912 Johnstone* found an irregular papillary growth on the snout of a 
120-pound halibut Hippoglossus hippoglossus. Histologically the bulk of the 
tumor was made up of proliferating connective tissue of the corium with only 
slight hyperplasia of the overlying epithelium. 

Thomas and Oxner® report the occurrence of a papilloma on the lower lip 
in each of 3 eels Anguilla vulgaris. 

Malignant Epithelial Tumors.—The lips and oral mucosa are the most 
common sites of carcinoma thus far recorded in fishes. The benign or malig- 
nant character of some of the epithelial tumors is difficult to determine. The 
absence of metastasis is not significant because this mode of spread is such an 
uncommon occurrence in fishes, even where tke histologic appearance and lo- 
eal invasion of the tumor indicate its malignant character. 

The first epidermoid carcinoma reported in a fish was observed on the 
lips of a catfish Ictalurus catus by McFarland in 1901.47 Many years later Dr. 
Balduin Lucké and I*° collected nearly 200 specimens of the catfish Ameiurus 
nebulosus that bore tumors very similar to those in the fish described by MeFar- 
land. The majority of the tumor-bearing catfish were taken from the Schuylkill 
and Delaware Rivers near Philadelphia. The neoplasms were often multiple 
and usually arose from the dental plates just inside the mouth behind the lips. 
Occasionally they formed large fleshy masses that interfered with closure of 
the mouth, but metastasis was not observed. In the large neoplasms there 
was moderate cellular pleomorphism; keratinization, which does not occur 
normally in the skin of this species, was absent. Histologic sections ocecasion- 
ally showed invasion of the underlying tissues. The degree of autonomy 
achieved by these tumors is indicated by their growth after transplantation 
to the cornea or anterior chamber of the eye in other catfish. Frequently tu- 
mors developed on the opposite dental plate, in apposition with the first tumor. 
It was possible by direct microscopic observation of these appositional lesions 
to follow the early changes, particularly capillary ectasia, that occurred dur- 
ing the initial stages of tumor growth. 

Epidermoid carcinomas have also been reported on the lips of 2 tench 
Tinca tinca,’® a barbel Barbus vulgaris, a whiting Merlangus merlangus,® a 
codfish Pollachius virens,*’ and 2 croakers Pogonias chromis.* Mazzarelli* 
deseribed a 4.5 by 3.5 em. tumor that arose from the oral epithelium of the fish 
Chondrostoma soetta. 

Only two cases of adenocarcinoma of the oral tissues are on record. Taka- 
hashi® described a tumor that arose at the left angle of the mouth and extended 
onto the skin of the cheek in a coalfish, Theragra chalcogramma. The neoplastic 
cells formed alveoli and invaded adjacent tissues. A tumor that arose from 
venom glands in the palate of a moray Muraena helena and showed extensive 
local invasion was described by Ladreyt.** Of interest is the observation that 
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the secretion of the neoplastic glands produced similar, though diminished, 
physiologic response. 

In fishes the thyroid gland is rather diffusely scattered over the floor of 
the mouth; enlargements of the gland form distinctive intraoral swellings. 
Goiter in fishes, with particular reference to the occurrence of adenocarcinoma, 
has been reviewed elsewhere.*® Neoplastic growth of the thyroid in an inbred 
laboratory strain of the small tropical swordtails Xiphophorus montezumae 
was recently reported by Berg and associates.‘ The tumor cells destroyed the 
deeper musculature, gill filaments, cartilage, and bone. Death was possibly due 
to destruction of the visceral gill arches and the consequent interference with 
normal respiration. 

Tumors of Dental Tissues.—Only four examples of dental tumors in fishes 
have been reported; three are identified as odontomas, one as an ameloblastoma. 
In 1912 Plehn®? described multiple odontomas in two brook trout. The oral 
cavities were almost filled by partly confluent nodular masses that arose from 
all the tooth-bearing surfaces, viz., both dental plates, the hyoid bones, and, 
in one case, the vomer. The tumors had become so large that they interfered 
with feeding. Histologically they were composed of atypically formed teeth. 

Roffo,** one of the pioneers of cancer research in Argentina, made a 
careful study of an odontoma that occurred on the upper dental plate of a 
marine fish, the croaker Micropogon opercularis. The 3 by 2.5 by 2 em., faintly 
lobulated, firm, gray-pink tumor arose from the mid-center of the maxilla and 
partly obstructed the mouth. A roentgenogram of the head showed numerous 
radiopaque masses scattered throughout the tumor. Histologic sections dis- 
closed toothlike structures composed of dentine covered by a layer of enamel 
and embedded in a dense connective tissue stroma. 

An ameloblastoma was found in a haddock Melanogrammus aeglifinus and 
measured 2.5 by 1 em. Thomas* observed that it had infiltrated the maxilla 
and protruded into the oral cavity. Although the figures are poor, its histo- 
logic appearance resembles that of the cystic ameloblastoma of man. 

Tumors of Mesenchymal Tissues.—Of the tissues usually placed in this 
category only the connective tissue proper, bone, cartilage, and blood vessels 
have been the source of oral neoplasms in fishes. 

The single reported case of an oral fibroma was described by Fiebiger’® 
as arising from the oral mucous membrane of a codfish Pollachius virens. It 
was approximately 2 em. in diameter and consisted of bundles of connective 
tissue covered by epithelium. 

Multiple tumor nodules identified by Johnstone** as sarcomas of ‘‘mixed 
cell type’’ were present in the mouth and about the left orbit of a codfish. In 
another codfish the same author** found an 8 em. fibrosarcoma that arose from 
the median aspect of the mandible and invaded the soft tissues of the mouth. 
Takahashi® reported a 7.5 by 3 em. fibrosarcoma in the pharynx of a Japanese 
bass Lateolabrax japonicus. 

Chondromas have been found twice in the mandible of fishes. In 1917 
Surbeck® found a bilobed tumor measuring 1.5 em. in diameter, composed of 
cartilage, and arising from the posterior portion of the mandible of a barbel 
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Barbus fluviatialis. André’ reported a minnow Phozinus sp. that had a pedun- 
culated mulberry-like mass attached to the tip of the mandible; the weight of 
the tumor bowed the head. Histologically it consisted of hyaline cartilage. 
Recently Nigrelli and Gordon** described an osteochondroma that involved the 
operculum as well as the inferior part of the cheekbone and maxilla of a jewel- 
fish, Hemichromis bimaculatus. 

Although osteomas have been frequently reported in fishes, involvement of 
the jaws is uncommon. Of the four on record Bland-Sutton’® reported two in 
1885. One occurred on the dental plate of a pike Esox lucius; the other was 
a disk-shaped tumor two inches in diameter and half an inch in thickness on 
the maxilla of a codfish Gadus morhua. Williams*’ described a 5 by 2 em. 
osteoma on the anterior portion of the left premaxilla of another codfish. Among 
500 specimens of Pagrosomus major, a common food fish in Japan, Kazama,** 
found one with a 1.5 em. nodular osteoma of the mandible. 

Marianne Plehn® reported an extensive hemangioma of the head in each 
of 3 sticklebacks Pungitius pungitius. The dark red tumors spread from the 
ventral surface of the head to the angle of the mouth, involving the lateral mar- 
gin of the lips and a portion of the operculum. 

Tumors of Neuroectoderm.—It is now fairly well established that the 
pigment cells of fishes have their origin in the neuroectoderm that forms the 
embryonic neural crests. Tumors of pigment cells, particularly those made 
up of melanophores, are quite common in fishes** and have been the subject 
of intensive study with special emphasis on their genetics. However, except 
for the following report, none has been observed in the oral tissues. 

Recently Roulet®® published an account of a disease that occurred in a 
group of tropical aquarium fish Gymnocorymbus ternetzi. First to appear was 
a dark discoloration of the lips, followed by tumefaction. The dark color was 
due to large cells that contained melanin pigment and which the author con- 
siders are malignant. The cells invaded the soft tissues of the head, often 
producing an exophthalmus by the formation of tumor masses in the orbits. 
Roulet ground up some of the tissue and was able to observe tumor formation 
at the site of inoculation in healthy fish. Furthermore, normal fish of the same 
species, when placed in the tank with diseased fish, developed similar tumors. 
Because inflammation is often associated in fishes with the local accumulation 
of pigment cells, the possibility that this has occurred here and that the lesion 
is a chronic inflammatory response to an infectious agent must be carefully 
ruled out. 

Neurogenic tumors involving oral structures have not been reported in 
fishes. However, while studying multiple nerve sheath tumors in goldfish,*’ 
I observed several instances in which one of the neoplasms involved the re- 
gion of the snout (Fig. 3, A). The growths were lobulated, orange-yellow, 
soft in consistency, and bled profusely when injured. Histologically they 
closely resembled the neurilemomas found in man. The loose aggregation of 
stellate cells characteristic of the Antoni type B neurilemoma was often asso- 
ciated with areas identified as type A, in which the cells were compactly 
arranged and the nuclei offered striking examples of palisading (Fig. 3, B). 
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Amphibians 

Tumors in frogs, toads, and salamanders are rarely reported in the liter- 
ature.°* In some measure this may be attributed to the fact that unlike the 
fishes they play a very minor role as a source of human food; furthermore, 
when compared with the other classes of vertebrates, their absolute number 
is small. 

Only a single oral neoplasm has been reported in an amphibian. In 1902 
Vaillant and Pettit® briefly described a tumor that they found in the Euro- 


pean edible frog Rana esculenta. The growth was a fibroma which arose in the 


bueeal cavity and protruded from the mouth. 
Reptiles 
There are over 20 reports in the literature of tumors in turtles, crocodiles, 
lizards, and snakes.°* Oral structures were the primary site of the lesion in 
4 instances. 


=~ 





Fig. 4.—A, Oral cavity of a lizard, the tegu, showing bilateral squamous cell carcinomas 
that arise from the gingiva and partly cover the teeth. 1.5 xX natural size. (By permission, 
Cancer Research.) B, Representative area of the carcinoma showing marked variation in size 
of the nuclei. A suggestion of “pearl” formation is seen at top center. (Magnification, x 200.) 


Bland-Sutton® observed multiple enchondromas in a lizard, the Indian 
monitor Varanus dracoena. Tumors were present in 2 vertebrae, both humeri, 
and 2 metacarpals. The case is noted here because 4 enchondromas were also 
found in the hyoid bone. 

In the Philadelphia Zoological Garden, Dr. Herbert Ratcliffe observed a 
squamous cell carcinoma on the left upper gingiva of a large Mexican lizard, 
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the tegu T'upinambis nigropunctatus. When first seen the tumor measured 2.5 
by 2 by 1 em., but during the following year doubled in size. At that time 
a similar neoplasm appeared in the same location on the right side. (Tig. 4, 
A.) Histologically the tumor was a fairly well differentiated squamous cell 
carcinoma showing occasional ‘‘pearl’’ formation and pronounced variation 
in size of the nuclei (Fig. 4, B). Dr. Ratcliffe and I made numerous trans- 
plants of the tumor to lizards, alligators, frogs, chicks, and even to rats, but 
all failed to grow.°* The animal died as the result of an accidental injury. 
At autopsy the tumor was seen to invade locally, but no metastases were found. 

Ball? reports a remarkable instance of melanosarcoma arising in each of 
a mated pair of pine snakes Pituophis melanoleucus. In the female the tumor 
arose on the trunk, but in the male it first appeared on the left upper labial 
fold. It grew rapidly and after eight months measured 4 by 2.5 em. As in 
the case of the lizard noted above, a second tumor appeared in the same loca- 
tion on the right gingiva and reached a diameter of 2 cm. before the animal 
was sacrificed eight months after the first tumor was seen. At autopsy no 
metastases were found. 

I was privileged to examine the specimens and the histologic sections. 
The neoplastic cells are often arranged in bundles, and are of an elongated 
spindle shape with large oval nuclei. Most of the cells contain melanin 
granules. 

A reticulated python Python reticulatus was observed by its keeper at the 
Philadelphia Zoological Garden to have a swelling in the right side of the 
upper jaw, and two black tumors on its body. When the animal was sacri- 
ficed a year later the tumor at the angle of the jaw measured 6 by 3 by 2 em. 
and was only faintly pigmented; the overlying skin was intact. The two tu- 
mors on the trunk measured 2 em. and 0.5 em. in diameter, respectively, and 
were heavily pigmented. Attempts at transplantation were unsuccessful. 
Drs. Lucké and Breedis identified the tumors as nonmalignant melanomas.** 

Birds 

All existing species of birds are toothless, but some fossil birds possessed 
well-developed teeth. Rudiments of teeth have therefore been sought in the 
embryos of existing birds. An ectodermal ridge projecting slightly into the 
mesenchyme just inside the margin of the jaw is seen in the 6-day-old chick 
embryo. The same ridge, but better developed, has been found in the em- 
bryos of the tern and ostrich. Lillie*® believes that the ridge represents the 
very last vestige of the teeth. This complete absence of even rudimentary 
teeth or dental papillae in birds accounts for the absence of tumors of dental 
origin in this class of vertebrates. 

The horny portion of the beak of birds has not been reported as the site 
of a neoplasm. Yet, overgrowth of the bill occurs frequently in some birds. 
Among parakeets the cause of the abnormality is not always due to a lack of 
normal wear but rather to a dietary deficiency.** That a neoplastic potential 
may reside in the bill is suggested by the nuptial wart horn that normally 
forms on the beak of the American white pelican and is cast when the bird 
moults. 
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Few cases of oral neoplasm of any kind have been reported in birds 
despite the fact that thousands of chickens are examined by veterinary pa- 
thologists each year. In 7,408 autopsies on chickens Goss** found 1,332 cases 
of leukosis and 113 examples of other tumors, but none that involved the 
oral tissues. 

In their review of neoplastic diseases of the chicken, Feldman and Olson" 
mention the case of a pigeon with warty growths on the skin adjacent to the 
beak and around the eyes. Similar lesions have been observed in parakeets 
where some are due to the virus of bird pox, others to vitamin deficiency.”* 
The occurrence of nonviral papillomas on the combs and wattles of chickens 


has been reported." 














Fig. 5.—A, Ventral aspect of parakeet head. The lower jaw and zygomata have been 


removed. A hemispherical tumor (arrow) arising in the pituitary has penetrated the base of 
the skull and invaded the oropharynx. Removal of the soft tissues has revealed another tumor 
adjacent to the first, lying in the orbital cavity behind the right eye. B, Neoplastic chro- 
mophobe cells of the pituitary comprise the bulk of the tumor. (Magnification, «500. 


Only 5 intraoral tumors were found in a cursory review of the literature ; 
all were squamous cell carcinomas in chickens. Pick*® reported an epidermoid 
carcinoma that arose in the floor of the mouth and destroyed the mandible. 
Joest and Ernesti*® described a similar case in which the tumor had infiltrated 
the larynx. In an 8-year-old Brahman hen, Koch* found a squamous cell car- 
cinoma of the roof of the mouth. It had spread to the pharynx, completely 
filled the larynx, and deeply invaded the neighboring structures. 

Jackson®® observed a 5 by 4 em. ulcerated tumor that invaded the full 
thicknes of the pharyngeal wall. Although some areas were histologically of 
squamous cell type, he prefers to classify the neoplasm as a transitional cell ear- 
cinoma. Another tumor of the pharynx, identified as a squamous cell carei- 
noma, was seen by Feldman and Olson” in a 2-year-old hen. The carcinoma 
had infiltrated the adjacent tissues, but no metastases were found. 

In parakeets Melopsittacus undulatus I have recently seen two cases in 
which adenocarcinoma of the pituitary body had invaded the roof of the 
mouth and presented as a mass in the oropharynx (Fig. 5). 
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Captive Wild Mammals 


Data on tumors in feral mammals are very seanty, but the larger zoo- 
logical gardens publish annual or interval reports of diseases causing death 
among their captive wild animals. 

Over a period of many years at the Philadelphia Zoological Gardens, 
l’'ox*? found only two instances of oral tumors in the mammals exhibited. Of 
these one was a squamous ¢ell carcinoma of the tongue in a black bear Ursus 
americanus; the other was an osteofibroma of the jaw in a gazelle, Gazella isa- 
bella. During the following ten years at the same institution (1923 to 1933) 
Ratcliffe’? encountered no additional instances of oral neoplasm, although many 
tumors were found at other sites. 

In a personal communication Dr. Ratcliffe stated that he has seen two in- 
stances of oral cancer in the period 1933 to 1953. A very old badger Tazidea 
taxus developed a squamous cell carcinoma of the lip which also invaded the 
gingiva and mandible. At autopsy a Japanese bear Ursus japonicus that had 
been in the Philadelphia Zoo for over thirty years was found to have widespread 
metastases of melanosarcoma. Several metastases were present in the tongue; 
the primary site could not be identified. 

During the years 1925 to 1951 only four oral neoplasms were encountered 
by the pathologists at the Zoological Gardens of London. Of these, two were 
fibrous epulides and two were squamous cell carcinomas. A pygmy mongoose 
Helogale varia** died of inanition resulting from several epulides that arose 
on the gingiva of both jaws and prevented closure of the mouth. A Canadian 
beaver Castor canadiensis*** became markedly emaciated when 314 years old. 
A fibrous tumor the size of a walnut was found growing from the periosteum 
and periodontal membrane of the left ramus of the mandible. 

Of the two squamous cell carcinomas, one was found by Seott® on the right 
tonsil of a wolf Canis lupus. The tonsil was almost replaced by an ulcerating 
tumor that infiltrated the neighboring tissues and had metastasized to the re- 
gional lymph nodes. 

The second instance of oral cancer seen at the London Zoo was a poorly 
differentiated squamous cell carcinoma on the floor of the mouth in a rhesus 
monkey Macaca mulatta. A small ulcer was first noted beneath the tongue near 
the frenulum. This grew rapidly in size and after four months involved the 
entire floor of the mouth in front of the tongue and extended into the gingiva 
about both canines. At autopsy the mandible and salivary glands were infil- 
trated by the tumor which had also metastasized to the regional lymph nodes. 

Zuckerman,”° reporting this case in 1930, observed that he had been un- 
able to find a previous record of oral cancer in a monkey or ape. He added 
that a dead orang-utang had been brought to the zoo with gross findings simi- 
lar to those seen in the monkey. Unfortunately, the absence of any history 
and preclusion of histologic study by the state of decomposition in which the 
material was received did not allow a definitive diagnosis. 

Squamous cell carcinoma of the tongue in each of two monkeys was de- 
scribed by Steiner and ‘associates.** The animals had been kept in a labora- 
tory colony for many years. One was a 16-year-old male rhesus monkey that 
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bore 2 lingual tumors. Of these, one was an ulcerated lesion measuring 2.3 
by 1.1 em. on the lateral border of the tongue near the base; the other, on 
the ventral surface left of the frenulum, was a sessile papilloma that measured 
9 by 7 mm. Histologically both were squamous cell carcinomas. No metasta- 
ses were present. The second animal was a male Java monkey Macaca irus 
aged 14 years. It had an ulcerated carcinoma at the base of the tongue that 
extended posteriorly to the epiglottis and laterally over the pharyngeal walls 
and the adjacent hard and soft palates. Microscopically the lesion was classi- 
fied as an undifferentiated squamous cell carcinoma. The authors also saw 
histologie sections of a lingual carcinoma in a macaque from another colony. 





Fig. 6.—A, Head of a baboon. The angle of the mouth has been incised and the lips 
reflected revealing an extensive carcinoma of the lower gingiva. The tumor has invaded the 
mandible and destroyed considerable alveolar bone (Courtesy Armed Forces Institute of 
Pathology). B, Section of the poorly differentiated squamous cell carcinoma invading adjacent 
tissue. (Magnification, x 240.) 

Together with Dr. Henry Goldman I examined a baboon at the National 
Zoologieal Garden in Washington, D. C. The keeper had noted that for sev- 
eral weeks the animal had experienced difficulty in eating. At the time of 
our visit the baboon appeared listless and was obviously in pain. Streams of 
ropy saliva drooled from its mouth. The animal was sacrificed and dissection 
carried out at the Armed Forces Institute of Pathology. An extensive carci- 
noma of the left gingiva was found. It had destroyed so much alveolar bone 
that several teeth were loosened (Fig. 6, A). The tumor invaded the mandible 
and the floor of the mouth and had metastasized to the regional lymph nodes. 
Histologically it was a poorly differentiated squamous cell carcinoma (Fig. 
6, B). 

Tumors of dental origin are occasionally reported. Dentigerous cysts, al- 
though not true neoplasms, may be mentioned; 3 were found at the London 
Zoo, one in the black wallaby Macropus ualabatus,** the Patagonian eavy Dolich- 
otis magellanica,® and the viseacha, Lagostomus marimus,** a relative of the 
chinchilla. In every instance the cyst was found in the mandible. Bland- 








1088 HANS G. SCHLUMBERGER 


Sutton’ states that odontomas have been observed in the marmot, porcupine, 
agouti, boar, and elephant. Moodie,** on Plate 46 of his monograph on paleo- 
pathology, depicts a lesion that may be an odontoma in the basal portion of 
an elephant’s tusk. Also illustrated on this plate is the tooth of a cachalot 
whale with large ‘‘exostoses of dentine.’’ Not true neoplasms, such lesions 
are commonly seen on the roots of the teeth in these whales. They probably 
represent hypercementosis which occasionally reaches proportions comparable 
to that of the cementomas in man. Similar excrescences were noted by Moodie 
on the fossil tooth of a Pliocene camel from Nebraska. 

Another lesion that has been reported by paleopathologists** * is a re- 
markable overgrowth of the facial and jawbones of mummified baboons Papio 
hamadryas from Egyptian tombs. The lesion has been identified as Paget’s 
disease ; however, it closely resembles the leontiasis ossea observed in monkeys 
on vitamin-deficient diets.** It was also seen in a baboon from the colony kept 
at the London Zoological Gardens. 


Domesticated Mammals 


Widely scattered throughout the literature of many countries are single 
case reports of oral neoplasms observed by the practicing veterinarian. Here 
only a representative sample of the tumors encountered will be given (Table I). 

The largest number of neoplasms have been found in the dog, a fact that 
is explained in part by the longevity of the dog when contrasted with food ani- 
mals such as cattle, swine, sheep, and goats. When compared with the horse 
the greater number of tumors found in the dog may be attributed in part at 
least to its overwhelming numerical superiority. However, this factor cannot 
be so significant when the dog is compared with the eat. 

One of the most striking examples of oral neoplasia encountered in any 
animal is the viral papillomatosis of dogs (Fig. 7, A). The lesions are multiple 
and involve any part of the oral mucosa and tongue, occasionally even extend- 
ing onto the snout. Histologically the tumors are composed of massed epithelial 
cells, showing progressive keratinization as they approach the free surface (Fig. 
7, B and C). The broad base is composed of vascular connective tissue. De- 
Monbreun and Goodpasture’ described basophilic intranuclear bodies, similar 
to the Lipschiitz bodies of human warts, in a few of the large epithelial cells 
of the older lesions. 

These investigators proved the infectious nature of the disease and found 
that practically all puppies are susceptible. The average incubation period is 
from thirty to thirty-three days; puppies that have recovered are immune to 
reinfection. The disease is easily transmitted by means of a Berkefeld filtrate 
obtained from the papillomas. 

The deep pigmentation frequently observed on the lips, oral mucosa, and 
tongue of dogs may account for the high incidence of melanosarcoma in these 
tissues. In the Department of Veterinary Pathology of the Ohio State Uni- 
versity, Dr. Clarence Cole found that the pigmented tumor was more fre- 
quently observed during the past ten years than was squamous cell carci- 
noma.'* Cole also encountered melanosarcoma twice in cats; in one instance 
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the tumor arose on the gingiva, in the other on the palate. Despite the preva- 
lence of melanosarcoma in horses, the tumors are seldom primary on the oral 
mucosa. 

Although squamous cell carcinoma has been seen to arise from all free 
surfaces in the mouth of dogs, involvement of the tongue is comparatively 
less common than in other domestic animals, particularly the cat. On the 
other hand, recent work by Withers®* would show that squamous cell carci- 
noma of the tonsil is one of the most common of canine oral tumors. It is of 
interest that in 1928 when Scott” reported a carcinoma of the tonsil in a wolf 
he was unable to find a recorded instance of another such tumor in any ani- 
mal. Kleven years later Withers reported that during a five-year period in 
London he had collected 40 histologically proved cases in dogs, but believed 
that over twice that number had been seen and diagnosed at the Royal Veteri- 
nary College. In 16 months 24 cases were autopsied; the average age was 9 
years; metastases were found in the regional lymph nodes and lungs. 





Fig. 7.—A, Dog with viral papillomatosis. Lesions are seen on the lips, buccal mucosa, 
gingiva, hard palate, tongue, and even nose. B, Single small papilloma: note the predomi- 
nance of epithelial over connective tissue elements. (Magnification, x10.) C, Detail of 
tumor showing hyalinization and keratinization of epithelial cells. (Magnification, x 280.) 


Adenomas and adenocarcinomas arising in the major and minor salivary 
glands have been reported in the dog (Table I) but are rare in other animals. 
A mixed tumor has been seen in the dog by Mulligan** and a papilloma of the 
parotid duet by Goodpasture.”* 

Tumors of dental origin are uncommon in domestie animals. Mulligan** 
deseribed an ameloblastoma in the mandible of a dog; histologically it was 
similar to those of man. In a group of 79 mice with an hereditary tendency 
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Fig. 8.—Complex compound odontoma of a horse. Notable are the intertwining roots, 
one of which (top, right) lies horizontally. The cross sections of many abnormally formed 
teeth are visible on the occlusal surface. (Courtesy Armed Forces Institute of Pathology.) 

Fig. 9.—A, Muzzle of a pony. A fibrosarcoma is seen arising in the lower gingiva and 
involving the entire chin. B, Neoplastic connective tissue cells arranged in poorly formed 
bundles; a moderate number of capillaries are present. (Magnification, 225; reduced ¥%.) 
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to tumor formation Zegarelli® found 103 lesions that he identified as amelo- 
blastomas. Some of these were odontogenic cysts which he believes are stages 
in the development of the tumors. 

In their rat colony Bullock and Curtis'® found two animals each bearing 
an odontoma in the mandible. Burn and associates!! studied the development 
of odontomas in the incisor teeth of rats on a diet low in vitamin A. The 
tumors consisted chiefly of spindle cells similar to those of embryonic pulp 
tissue; odontoblasts and. epithelial cells were scattered throughout the 
growths. Schour and associates®® have described pseudo-odontomas in the 
rat. They regard the lesion as a dental hamartoma. 

A large odontoma from a horse was deseribed by Bland-Sutton.® I found 
another large complex compound odontoma from a horse in the collection of 
the Armed Forees Institute of Pathology. The tumor weighed over a pound 
and was made up of malformed conjoined teeth arranged at haphazard (Fig. 
8). Many of the abnormal teeth were sufficiently well oriented to provide a 
fairly satisfactory occlusal surface. 

Hemangiomas of the lips and of the gingiva in horses have been reported 
by Feldman.’ Other oral tumors of mesenchymal tissues are a rhabdomyo- 
sarcoma of the tongue** and myxosarecoma of the gingiva’® in the dog. Myxo- 
sarcoma and fibrosarcoma have also been found in horses on the tongue and 
gingiva, respectively (Table 1). Through the courtesy of Dr. Cole, I was able 
to examine a case of fibrosarcoma in a pony. The tumor arose on the gingiva 
and presented as a 6 em. hemispherical mass at the midpoint of the lower jaw 
(Fig. 9, A). Roentgenograms showed that the tumor had deeply invaded the 
mandible. Histologically it was composed of large spindle-shaped cells loosely 
arranged in bundles (Fig. 9, B); occasionally the cells were more nearly stellate 
and the tissue assumed a myxomatous character. 

Benign and malignant tumors of bone have been found in the jaws of most 
domestic animals (Table I). The frequency of these lesions in the maxilla as 
contrasted with the mandible in dogs is noteworthy. Feldman’*® mentions an 
osteogenic sarcoma of the maxilla and one of the mandible in sheep. The same 
author states that osteomas are common in mules where they oceur as projecting 
or even pedunculated masses attached to the mandible. 


Conclusion 


A large variety of oral tumors, representing the majority of those ob- 
served in man, have been found in fishes and domesticated mammals. A good 
beginning has been made in the collection of cases among captive wild mam- 
mals, and here also the similarity to the human neoplasms is striking. In 
amphibians, reptiles, and birds the number of cases available for study is still 
very small. 
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MELANOBLASTS IN THE INFLAMED GINGIVA 


Martin Carront, D.D.S., M.S.D.,* Houston, Texas 


URING recent years much interest has developed in the subject of pigment 

cell and, as the result of the joint efforts of geneticists, chemists, 
physicists, eytologists, and experimental pathologists, a great deal of informa- 
tion is available and new facts are known, but in the dental literature little is 
to be found on this subject. 

Last winter I had the privilege of studying different methods of silver 
and gold impregnation under Professor Estable, one of Cajal’s pupils, with 
more than thirty years of experience in the field of biological stain. In our 
routine examination of biopsy material from the gingiva, a peculiar picture 
in the epithelium attracted my attention, and after studying more sections 
[ came to the conelusion that we had an unusual proliferation of melanoblasts. 
This finding plus the uncertainty in the literature about the nomenclature of 
pigment and pigmented cells initiated this work. 

Frequently patients present themselves with pigmented areas involving 
various parts of the oral mucosa. These areas, like those in the skin, are due 
to the presence of melanin, produced by pigment-forming cells. These condi- 
tions are considered normal, especially in individuals of the Negro and 
Mongolian races. They are less pronounced in the Caucasian race, being more 
marked in brunettes than in blondes. Even the skin of the albino contains 
pigment-forming cells in the form of nonpigmented cells.* Pigmented areas 
may also oceur as a result of some local irritation or as an oral manifestation 
of a systemic disturbance. 

Pigmentation of the skin and mucous membranes is of considerable in- 
terest and importance because of its clinical metabolic and pathologic 
significance. Since the gingiva has not been as closely investigated as the skin 
and other mucous membranes, this study was thought worth while. 

There has not been a universally accepted term for melanin-producing 
cells. The terms melanoblasts, stellate cells, melanocytes, melanodendrocyte, 
melanogenocyte, dendritic cells, dendritic melanoblasts, melanophores, 
chromatophores, Langerhans’ cells, ‘‘clear cells,’’ ete., are loosely used to in- 
clude cells which form melanin or cells which simply contain melanin. Re- 
cently at the third conference on the biology of normal and atypical pigment 
cell growth,® a uniform nomenclature was adopted and the following terms 
and definitions were recommended: 

Melanoblast: an embryonic cell potentially capable of producing melanin. 

Melanocyte: a mature melanin-producing and melanin-containing cell. 

Macrophage: a cell containing phagocytized melanin. 

Melanophore: a pigment effector cell in lower animals. 

For the sake of clarity, we are going to continue using the term melanoblasts. 


Read before the Seventh Annual Meeting of the American Academy of Oral Pathology, 
the Conrad Hilton Hotel, Chicago, Ill., Feb. 8, 1953. 
*University of Texas, Dental Branch. 
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Pigmentation in the gingiva, melanin, melanoblasts, and Langerhans’ 
cells have been described in the dental literature by Laidlaw and Cahn,° 
Prinz,” Berman,® Dummett,*"" Orban,!? Carames de Aprile,’® Stella,’* Hirsch- 
feld,° and others. Many workers have investigated the problem of the nature, 
origin, morphology, distribution, and biologie significance of the melanoblasts. 
Most of our information comes from dermatologists and pathologists. Two 
recent publications are the best source of information on this subject.* 


Material and Methods 

Biopsy material was collected from various gingival areas of Caucasians, 
with light and dark skin, and Negroes. Pigmented and nonpigmented areas 
were studied. The tissues were in advanced pathologie condition. Normal 
gingiva was also studied. Ten per cent formalin was used as a fixative. After 
washing tor twenty-four hours, frozen sections, 15 to 20 microns thick, were 
made. A number of sections were stained with silver carbonate according to 
Rio-Hortega’s technique for pigments, prepigments, macrophages, and Langer- 
hans’ cells. Masson’s trichrome technique for melanin, Gallego’s trichrome 
stain, and hematoxylin and eosin were also used. Counter stains were made 
in some eases with fuchsin. Some sections were subjected to the Dopa 
reaction, according to the modification of Laidlaw and Blackberg.’* Others 
were observed without any stain with the phase-contrast microscope. 


Observations 

Regardless of whether the gingiva presents any clinically detectable 
pigmentation, under normal conditions, pigment-forming cells are present. 
Melanin was found in the connective tissue, papilla, and in the germinative 
layers of the epithelium. It increases along the sides of the rete pegs and 
decreases in amount toward the superficial layers and in the stratum corneum. 
It is seen in the cytoplasm of dendritic and nondendritic cells. The size of the 
granule varies, large, small, and even dustlike. In unstained sections the iso- 
lated melanin granules are yellow or brown. They present a darker color 
when they occur in masses. 

Silver carbonate stains the cells of the germinative layers deep black. 
The melanin is distributed in different ways in the gingiva. 

1. In the germinative cells, small round granules of different sizes are 
localized around the nucleus and seattered diffusely in the cytoplasm. Some- 
times the pigmentation is so intense that it masks the picture. 

2. In the underlying connective tissue it is seen scattered among the 
collagenous fibers and connective tissue cells. The amount of melanin observed 
varies with the pigmentation of the gingiva. 

The cells containing melanin within the epithelium and in the connective 
tissue papillae are of various shapes. In the germinative layer many spheric 
forms were found like those observed in the skin by other investigators. 
Regular stains, especially Masson trichrome, show all these cells to be 
vacuolated with cytoplasm less intensely stained. The nucleus is oval and 
arranged irregularly, granular, and is more basophilic than the nucleus of 





Sg 

















a 


—— — 


MELANOBLASTS IN INFLAMED GINGIVA 1097 


epithelial cells. These cells have been described by Masson’* under the name, 
‘‘cellules claires,” or “clear cells.” Such cells are Dopa-positive and their presence 
in the gingiva has been mentioned before.” 

The melanoblast dendritic cells vary in their appearance. All transitions 
between the clear cell and the dendritic cells with long branches or short stubby 
processes can be seen. These dendritic cells are found throughout the epithe- 
lium, more numerous in the basal cell layer and very few in the underlying 
connective tissue. They have long branching processes and a cell body varying 
in shape from globular to ovoid, rhomboid, polygonal, fusiform, triangular, 
pyramidal, or star-shaped. Sometimes the dendritie cells become so black that 
most of their nuclei are not clearly distinguishable. In some eases, the 
dendritic cells in the connective tissue have few, short processes. In the epithe- 
lium the dendritic cells present many prolongations in the intercellular spaces. 





in the gingiva. Negro patient. Pigmented gingiva. 
(Frozen section; del Rio-Hortega’s 


Fig. 1.—Heavy deposit of melanin 1 
Most of the melanin granules are in the epithelial pegs. 
gold and silver impregnation. ) 


The numerous branches from the cell body are thick and heavy in pigment at the 
beginning. They thin off at the end, reaching the surface of the epithelium. 
Sometimes they look like real canals. Other ramifications present small ap- 
pendices, as though they were sectioned. The dendrites spring from any point 
on the surface of the cells, two, three, or more in number, and, with repeated 
branching, extend varying distances in the cell interstices in all directions. At 
times the dendritic processes apparently seem to communicate with each other. 
The longest branches are generally parallel to the surface. The celi bodies were 
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Fig. 2.—A, Melanin deposits in the epithelium and connective tissue. (Paraffin section; 


hematoxylin and eosin.) 3B, Melanin deposits in the epithelial cells. 
Rio-Hortega’s stain for melanin.) 


(Frozen section; del 
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elongated and irregular with branches originating at both poles, coursing §to- 
ward the surface with some side branching. 

As the cell progresses superficially toward the surface, it becomes less pig- 
mented but still maintains its protoplasmatie prolongations. Around the 
dendritic cells and seattered all over the epithelium melanin granules were 
present. Sometimes the dendritic cells were situated between nondendritie cells. 
They appear at times to be projecting or actually lying in the connective tissue 
with branches coursing into the epithelium. Rarely can a complete large 
dendritic cell be seen in one section, but a large number of identical preparé 
tions furnishes an idea of comparative features. 


ee * 
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Fig. 3 Melanin and dendritic cells in the connective tissue papilla. Melanin granules 


are he: avile deposited between epithelial and connective tissue and spreading throughout the 
papilla and epithelial cells. (Frozen section; del Rio-Hortega’s stain for melanin; counter- 
stain with fuchsin.) 


The pigment is variously sized, globular, lumpy and cloddy granules, vary- 
ing in size even in a single cell. In sections showing a considerable amount of 
pigmenis, we found extracellular granules spreading into the cytoplasm of the 
cells. The melanin granules of the elongated cells are larger than those of the 
smaller ones. The dendritic cells and their processes are made visible only by 
their contrast of pigment or Dopa-oxidase. Their shape depends on the amount 
of these substances present and the method used for demonstration. 

They do not take the ordinary cytoplasmatic stains. The cell body is usually 
larger than that of the other cells and their processes are finer or thicker and 
irregularly formed, extending into the intercellular spaces up to the stratum 
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corneum. They run along just below the basal cells, extending under three or 
four cells and often curving upward at the end to go up between the basal 
cells again. : 

In sections treated with silver carbonate the dendrites are still better seen 
because their pigment content is brought more to the surface by the reduction 
of the silver which makes visible the fine pale pigmented granules. 





a 


Fig. 4.—Melanoblast dendritic cells with melanin deposits between the epithelial and 
connective tissue. Branches of the cell go from the epithelium invading the connective tissue. 
(Frozen section; del Rio-Hortega’s stain for melanin; counterstain with fuchsin.) 

In the connective tissue we found spindle and branching cells loaded with 
melanin and dendritic cells located largely in the papilla with extracellular 
granules. The tissue subject to the Dopa reaction shows that these cells are 
Dopa-negative. 

Using Rio Hortega’s gold impregnation stain, we found the same type of 
cells described by Langerhans. He considered these cells to be nervous elements. 
These cells are also Dopa-negative in spite of the presence of melanin. Using the 
Dopa reaction we found that the melanoblasts are confined to the germinative 
cell layers. They are the only Dopa-positive cells with and without melanin, 
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A and B, Proliferation of the melanoblasts with heavy branches throughout the epi- 
thelium. (Frozen section; del Rio-Hortega’s ammoniated silver carbonate.) 
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Fig. 6.—A, Dendritic melanoblasts with perikaryon orientated toward the surface and the 
protoplasmatic prolongations branching throughout the epithelium. 8B, Melanoblasts are scat- 
tered throughout the epithelial cells with melanin deposits around. (Frozen section; del 
Rio-Hortega’s ammoniated silver carbonate.) 
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with and without protoplasmatie prolongations. Round forms were found Dopa- 
positive. The amount of melanin inside and outside of the melanoblast varies 
according to the degree of pigmentation. The branching of dendritic cells in 
number and size varies according to the degree of inflammatory changes of the 
tissue. These variations are more or less pronounced according to the color of the 
skin. Negro patients present very strong concentration of melanin throughout 
the epithelium and part of the connective tissue. In persons of light skin the 
melanin is found mostly in the germinative basal cell layers and without any 
clinically detectable sign of inflammation. We found melanoblasts which are 
Dopa-positive and melanoblast dendritic cells which are Dopa-negative. The 
number of Dopa-positive cells is very small compared with the number of 
dendritic cells revealed by silver and gold impregnation. 
Discussion 

The development of pigment in a cell is a biochemical process as yet not 
fully understood. 

Recent findings concerning the origin of pigment cells have helped in 
clarifying some of our previous concepts. It has been stated*® that “the 
central problem in pigment research is the origin and significance of the 
dendritic cells.” Recently Rawles® made a great contribution to the problem 
of melanogenesis by establishing the experimental evidence of the origin of 
the precursor pigment cells in the neural crest and the invasion of those parts 
of the body in which they are found later. He pointed out that “one of the 
main reasons that the true nature of the vertebrate pigment cell remained 
unknown for such a long time lies in the faet that it does not begin to dif- 
ferentiate, ie., to form melanin granules, until late in embryonie life and in 
positions quite remote from its site of origin. Until melanin synthesis begins 
the pigment cell remains colorless, unbranched, and histologically indistin- 
guishable from other associated embryonie cells.” 

Zimmermann,* *' studying Negro fetuses, found that the epidermis is not 
the only tissue in which melanoblasts attain their full differentiation. In the 
late third month he found mature dendritie cells in the oral mucosa and at 
the base of dental lamina. 

Rawles® states there is a dependence of the potential activity of melano- 
blasts on the adjacent tissue substrates. There must be a relationship between 
the behavior of the melanoblasts and the biochemical composition of the sur- 
rounding tissues. These conditions vary according to different stimuli, to the 
different areas in which melanoblasts are found, and according to the in- 
dividuals. 

The study of inflammation shows that the mechanism of their contro] is 
very complex, involving not only the metabolic changes of the cells, but also 
nervous control and environmental factors. All the factors act together in a 
complicated fashion. In the particular case of the melanoblasts there is 
probably a definite relationship between the cellular environment and chemical 
reaction between pigment-bearing and surrounding cells. We know that the 
vingiva and other mucous membranes of the oral cavity are in constant trauma, 
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due to mastication and ingestion of food, heat, moisture, and bacteria. Log- 
ically, we have a low degree of inflammation all of the time, and some of the 
structures of the tissues may be affected by this continuous irritation. Under 
pathologie conditions this picture changes and more complicated alterations 
occur in the structure of our tissues. Under these conditions of irritation in 
normal and pathologic tissues, the surface of the gingiva is subject to a con- 
stant trauma that gradually wears off the superficial cells. These are con- 
stantly replaced from below due to the proliferation of deeper layers. 

The worn-out melanoblasts lose their Dopa-oxidase, separate from the 
germinative layer, and are carried away toward the surface by the upward 
displacement of the epithelial cells. These nonfunctioning melanoblasts are 
found at all levels of the epithelium. They are no longer Dopa-positive, but 
have an affinity for gold salts (auraffines). These are probably the same cells 
deseribed by Langerhans as nerve elements; they are only worn-out cells, 
melanoblasts without pigment formation activity. 

For a long time there was a common belief that melanoblasts must be 
dendritic. It is true that many active melanoblasts present prolongations of 
the perikaryon extending between the epithelial cells, but they present all 
kinds of shapes, round, cuboidal, stellate, or dendritic. According to other 
authors the shape of the cell has absolutely nothing to do with its melanin- 
producing power. Using regular stains in the study of normal and pathologic 
gingivae we found among the basal cell layers of the epithelium some rounded 
cells which appear as “clear cells.” They are Dopa-positive and consequently 
are active melanoblasts. In the ordinary stained sections the presence of 
“elear cells” has been interpreted as their dendrites being invisible. According 
to our observations, using the Dopa reaction, they are melanoblasts without 
dendrites. 

Melanin is not always present in the melanoblast and we have melano- 
blasts where no melanin is made. Among dermatologists it is well known that 
some patches of vitiligo can be stimulated temporarily to repigmentation by 
exposure to radiation. Pathologists have shown the presence of melanoblasts 
without melanin. The Dopa-positive cells appear first, melanin next. The 
state of the pigment activity, as well as the method employed for its demon- 
stration, is of prime importance in the demonstration of the pigment cell. On 
the other hand, we know from the findings of other investigators that cells 
capable of producing melanin are not always Dopa-positive as they do not 
always contain oxidase. If the Dopa-positive cells happen to contain melanin, 
they stain with silver; other cells do not. If the melanoblast contains the oxidase 
ferment, they are Dopa-positive. The only melanin that blackens with the 
Dopa is the melanin inside of a Dopa-positive cell on which the Dopa-melanin 
is absorbed or deposited. 

In the papillae and superficial connective tissue, especially in inflamed 
pigmented areas, we found spindle and dendritic cells loaded with melanin. 
These cells, subject to the Dopa reaction, never show the presence of an 
oxidizing ferment, never blacken. Some of these must have phagocytized the 
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—A and B, Proliferation of the melanoblasts ending at the stratum corneum. 
section; del Rio-Hortega’s ammoniated silver carbonate.) 
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melanin as it flows down from the epithelium on its way to the lymphatics. 
They are macrophages, others are dendritic melanoblasts, with no activity in 
the melanin formation. The macrophages are called chromatophores and not 
melanoblasts. The name chromatophores is preferable to melanophores be- 
cause they phagocytize other pigments besides melanin. 

The Dopa reaction, discovered by Bloch, was considered as a specific re- 
action for actively functioning melanoblasts which contain an oxidase which 
hastens the oxidation of Dopa to Dopa-melanin. The newly formed Dopa- 
melanin remains in, or on, the cells which have produced it, such a cell turning 
gray or black, according to the quantity of Dopa-melanin produced. This is 
not a reagent for detecting melanin as silver is. It is not a stain for basic 
substance, all forms of which remain colorless. Nor is it a general cyto- 
plasmatie stain. It selects a cell or group of cells, here and there, among the 
epithelia and these cells stain black. According to Bloch, the ferment which 
oxidized Dopa is the identical ferment which oxidized the unknown mother 
substance in tissues to natural melanin. The Dopa reaction thus becomes an 
indicator of the presence of the natural melanin. Each blackened cell, by 
virtue of its possession of the ferment, is an active melanoblast. 

Bloch’s theory about the oxidation of Dopa by the cells of the epidermis, 
due to a single specific enzyme, Dopa-oxidase, was questioned many times be- 
cause the granules of leukocytes, nerve fibrils, striated muscle cells, and cer- 
tain bacteria and fungi are Dopa-positive, too.2°. The work of Lerner and 
Fitzpatrick*? showed that the enzyme tyrosinase was the basic enzyme in the 
formation of melanin. This enzyme has been demonstrated in the human nor- 
mal skin.** On the other hand, it has been shown that under certain conditions 
a true distinction cannot be made between tyrosinase and Dopa-oxidase activi- 
ties, and the term tyrosinase was recommended* for this enzymatic activity. 
According to Raper®® Dopa is the first product formed in the enzymatic 
oxidation of tyrosine to melanin. 

From the study of our material, we found that melanin is far more 
abundant than melanoblasts. When we apply the Dopa reaction to freshly 
fixed gingivae, few cells stain. Most of the germinative cells remain unstained 
with the Dopa, and stain black with silver impregnation. These cells, there- 
fore, seem unable to produce the pigment they contain. Nevertheless, it is 
there. It is logical to assume that they come from the melanoblast. Masson 
summarized this process as follows: “All the melanin contained in the mal- 
pighian cells is brought to them by the epidermal melanoblasts. These elim- 
inate it in the epithelial cells through an inoculation-like process.” His ex- 
planation for the excessive pigmentation in the basal layer is the following: 


“mitoses are rare in the first layer and much more numerous in the second 
and third. . . . The basal cells are hardly fertile and relatively stable: pig- 


ments may accumulate therein. The cells of the second and third layers divide 
more actively and share their pigment store among the daughter cells, which 
in turn receive some as long as they hold contact with the dendrite, the pig- 
ment vector. Having reached the superficial layer of the epithelium, these 
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Fig. 9. 


Fig. 8.—Melanoblasts with their branches across the connective tissue papilla. (Frozen 
section; del Rio-Hortega’s ammoniated silver carbonate; counterstain with fuchsin. 

Fig. 9.—Melanoblasts extending beyond the epithelium and invading with branches the 
connective tissue papilla. Melanin deposits spreading throughout the epithelium cells. (Frozen 


section; del Rio-Hortega’s gold and silver impregnation. ) 
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same cells, which have lost all contact with the dendrites, receive no more 
melanin and destroy it little by little.” 

How the pigment crosses the basal membrane is unknown. There is less 
melanin spreading in the connective tissue underlying the epithelium than in 
the germinative layers. Some of the dendritic cells cover both tissues. 

From the study of other investigators we know that the Dopa-positive 
melanoblast is the only melanin-producing cell. There is ample evidence that 
melanogenesis is an exclusive property of these cells and that the pigment 
granules present within the ordinary epithelial cells, and in some cases in the 
connective tissue, are derived at second hand from the melanoblasts by a 
process which may almost be compared to injection. As Masson’ has pointed 
out, these cells are both secretory and excretory in function and may there- 
fore be considered as glandular cells. Unlike endocrine and exocrine glands, 
however, their product, melanin, is secreted into other cells. Due to this 
excretory process, Masson gave them the special name of cytocrines. 

Apparently they are subject to physiologic wear, and the worn-out 
elements disappear. 

We know from the reports of other investigators in different tissues that 
under certain influences, radiation, inflammation, the number of melanoblasts 
may increase locally. Far from the germinative layer we found dendritic cells, 
which are not active melanoblasts. They are Dopa-negative and we are in- 
clined to accept Merkel and Masson’s theory that the melanoblasts are elim- 
inated as Langerhans’ corpuscles. Morphologically they resemble melanoblasts. 
Their cytoplasms and nuclei have exactly the same outer shape. They differ 
in that they are at a distance from the basal membranes, Dopa-negative, 
aurophile. We know from tissue culture studies on melanogenesis that melanin, 
like glycogen, decreases as the proliferation of melanoblasts increases. 

Masson’s theory about the destiny of the melanoblasts seems to be the 
most logical. Gold impregnation methods are highly helpful for nerve-ending 
studies, though they are not strictly specific for the nervous system. Silver im- 
pregnation, used according to Cajal’s and Bielschowsky’s techniques, is just 
as effective as gold, if not more so, for the purpose of demonstrating nervous 
elements. If the Langerhan’s cells are really nervous elements, why do they 
not stain with Cajal’s or Bielschowsky’s techniques? Maybe the worn-out 
melanoblast is not capable of elaborating pigments and consequently loses its 
Dopa-positive reaction. They become aurophile and are pulled away from the 
basal membrane, being drawn by the processes which they disseminate among 
the cells of the germinative layer. Then, being somewhat attached to them, 
they follow these in their upward movement toward the surface. Once in the 
superficial layer, the Langerhans’ cells desiceate, retract, and change into dark 
spherules, and are seen in the surface and around the dendritic cells. 

In this theory, Langerhans’ aurophile cells are melanoblasts in the process 
of elimination with an acquired aurophilia following loss of melanogenie 
activity. 

Their proliferation under irritation is very natural, due to peculiar 
glandular functions. 
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Summary and Conclusions 

|. In the germinative layer of the gingiva, in addition to the ordinary 
epithelial cells, there is another type of cell, the melanoblast. 

2. The shape of these cells varies from globular to ovoid, rhomboid, 
polygonal, fusiform, triangular, pyramidal or star-shaped. 

3. Under inflammatory conditions, and in pigmented areas, the melano- 
blasts with long protoplasmatic prolongations are spread throughout the epithe- 
lium, up to the surface with melanin granules outside the cell, impregnating 
the epithelial cells. 

4. When active, the melanoblasts are Dopa-positive. 

5. The dendritic melanoblasts were much more numerous than the non- 
dendritic. 

6. The active melanoblasts are localized in the germinative layer. 

7. Melanoblasts without melanin-forming activity, melanin and macro- 
phages loaded with melanin (melanophores) granules are found in the connec- 
tive tissue of inflamed gingivae. They are Dopa-negative. 

8. The epithelium contains dendritic cells, branching in different diree- 
tions, and reaching the superficial layer. 

9. These dendritic cells and the melanin granules spreading throughout 
the epithelium are more pronounced in people with dark skin and in pathologie 
conditions. 

10. Pigment density is greatest at the level of the lowermost cells of the 
epithelium and at the end of the connective tissue papillae. 

11. Morphologically the cells described by Langerhans are identical to 
the melanoblasts with dendrites. They are probably worn-out melanoblasts 
without melanin. 
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HISTOPATHOLOGY OF AMELOBLASTOMAS 


Myron S. AISENBERG, D.D.S.,. BALTIMORE, Mp. 


A” ELOBLASTOMAS are ectodermal tumors. They arise from epithelium 
endowed with the potentiality of odontogenesis. There are many vari- 
ants of ameloblastomas, but the cell type tends to mimic the ameloblast. The 
size and shape of the cell type varies too, from a tall columnar to a low 
euboidal form, occasionally a squamous metaplasia, and rarely it is pigmented. 
All varieties arise as solid tumors which tend to become cystic with age and 
development, except the melanoameloblastomas. 

Two germ layers are involved in normal tooth development. The ecto- 
derm supplies the epithelial component which creates the enamel organ, The 
mesenchyme furnishes the mesodermal component and the interaction of both 
results in tooth formation. Normal tooth development affords a splendid ex- 
ample of the interplay of organizers and susceptible cells. First the epithe- 
lium forms the enamel organ, Simultaneously the mesenchymal cells at the 
base of each enamel organ actively proliferate to form the dentinal papilla. 
Next the basal cells of the enamel organ in apposition with the dentinal papilla 
differentiate into ameloblasts. The superficial mesenchymal cells in apposition 
with the ameloblasts differentiate into odontoblasts. Development of the 
dentinal matrix follows, which in turn stimulates ameloblastie activity and 
results in the formation of enamel matrix. 

However, in the development of ameloblastomas the epithelium pro- 
liferates without participation of the mesenchyme. Therefore, calcified tooth 
structures are never found in ameloblastomas, except the odontoamelo- 
blastomas. The proliferating epithelium emulates the persistent dental lamina 
observed in the lower forms of life, and gives off countless buds destined to 
become teeth; but tooth formation fails because of the indifference of the 
mesenchyme. 

Fig. 1 illustrates early tooth development. From the oral epithelium 
(A) a dental lamina develops which gives off an epithelial bud (F) called the 
enamel organ. The mesenchyme (B) shows a greater cellular proliferation (P) 
at the base of the enamel organ. Interplay of both E and P will result in normal 
tooth formation. The similarity of E to an ameloblastoma is obvious when one 
detaches the dental lamina and removes the proliferating mesenchyme. 

Fig. 2 depicts how an ameloblastoma might well originate from epithelial 
proliferations of the dental lamina other than those destined to become teeth. 
The oral epithelium is shown at A, the dental lamina at L. A normally develop- 
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ing deciduous tooth is shown with E the enamel organ and P the dentinal 
papilla. The anlage for the permanent successor is shown at 7. The ad- 
ditional epithelial strands (S) might conceivably have developed into an amelo- 


blastoma. 

Fig. 3 demonstrates the origin of an ameloblastoma directly from oral 
epithelium. LE is the oral epithelium and 7’ shows islands of tumor cells, one 
of which appears to arise from the oral epithelium. This tumor was removed 
from a 60-year-old man and was located on the labial gingival tissue of a left 
lower canine. It is of the plexiform type which will be further described below. 

Fig. 4, A shows a periodontal membrane opposite a tear of cementum which 
was induced by trauma. This tear was recent, for early repair is observed. 
The injury stimulated epithelial rests of the periodontal membrane to pro- 
liferate and manifest their odontogenic potentiality to later differentiate into 
ameloblasts. The result was a tiny ameloblastoma (a). Fig. 4, B is a higher 
magnification of the tumor. Columnar eells in a cystic arrangement are shown, 
from which several epithelial strands appear to emanate. Hence, epithelial 
rests might well be the origin of ameloblastomas as well as calcified odontogenic 
tumors. 

Fig. 5 shows a primitive type of ameloblastoma. This type of tumor is 
completely solid and consists solely of strands of epithelium two cells thick. Oc- 
easionally buds simulating enamel organs appear to emanate from the epithelial 
strands. A loose collagenous stroma is observed. 

Fig. 6, A shows a plexiform type of ameloblastoma. In this type the epithe- 
lium (£) is arranged in thin strands connecting small islands. The stroma 
(S) is a dense collagen and is in excess of the epithelium. Fig. 6, B shows an- 
other plexiform type where the epithelium (£) is in excess with a seanty col- 
lagenous stroma (8S). Both of these tumors as well as the one shown in Fig. 3 
are often misdiagnosed as basal-cell carcinomas. The cells of the strands and 
those at the periphery of the islands are columnar, while those in the center 
of the islands appear spindle-shaped. 

Fig. 7 shows a: primitive type of ameloblastoma in which the epithelial 
strands are observed in both cross and longitudinal sections. This photograph 
adequately demonstrates the complete indifference of the connective tissue 
stroma in contrast with the active proliferation of connective tissue observed in 
normal tooth development. 

Fig. 8, A shows an older ameloblastoma. The periphery of the epithelial 
strands is lined with columnar cells, and the proliferating central cells are tightly 
packed and about to simulate a stellate reticulum. The stroma is a very dense 
collagen. Fig. 8, B shows another older ameloblastoma; here the epithelium 
simulates enamel organs and the connective tissue stroma is hyalinized. 

Fig. 9 is an older ameloblastoma in which the tumor islands resemble 
enamel organs with a well-established stellate reticulum. The indifferent con- 
nective tissue stroma precludes tooth formation. 

Fig. 10 is an older ameloblastoma in which the tumor islands have enlarged 
singly or have coalesced with others and became cystic. It is at this stage of 
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Fig. 1.—Early tooth development. (A, Oral epithelium; B, mesenchyme; P, proliferating 
mesenchyme to form dentinal papilla; EF, enamel organ. 

Fig. 2.—Early tooth development. A, Oral epithelium; L, dental lamina; EF, enamel 
organ; P, dentinal papilla; 7, bud for .permanent successor; S, proliferating epithelial 
strands. 

Fig. 3.—Ameloblastoma, plexiform type, arising from oral epithelium on labial surface 
of left lower canine (man 60 years old). T, Islands of tumor tissue; HZ, oral epithelium, 
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development that the tumor is visible in the radiograph. While the tumor is 
solid the marrow spaces of bone can adequately accommodate the mass, but when 
the tumor becomes cystic and space consuming, resorption of bone follows. 

Fig. 11 is a high magnification of a cystic ameloblastoma. The epithelial 
lining has given off two buds (#) which simulate enamel organs. Here, too, the 


Fig. 4, A. Fig. 4, B. 





Fig. 4.—A, Periodontal membrane opposite a traumatic tear of cementum. a, Tiny 
ameloblastoma. 

B, Higher magnification of A showing a cystic ameloblastoma with columnar cells. 

Fig, 5.—Ameloblastoma, primitive type, composed of epithelial strands two cells thick. 











Fig. 6, A. 





_ Fig. 6.—A, Ameloblastoma, plexiform type, composed of thin strands and islands of 
epithelium with thick stroma. FE, Epithelium; 8S, stroma. 
’ B, Ameloblastoma, plexiform type, composed of thick strands and islands of epithelium 
with scanty stroma. FE, Epithelium; S, stroma. 
Fig. 7.—Longitudinal and cross sections of epithelial strands of tumor. Note the scanty 
stroma. 





Fig. 8, A. 


Fig. 8, B. 


Fig. 9. 





Fig. 8.—A, Longitudinal and cross sections of epithelial strands within which prolifera- 
tion simulating an early stellate reticulum has taken place. Dense stroma. 


B, Epithelial islands simulating tooth follicles. Dense stroma. 


Fig. 9.—Epithelial islands simulating enamel organs. Stellate reticulum is observed. 
Note the dense hyaline stroma. 
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connective tissue is indifferent. This exemplifies the growth pattern of amelo- 
blastomas. 

Fig. 12, A is an ameloblastie type of ameloblastoma. The cell type a is tall 
columnar throughout and in this specimen the stroma is very scanty, reminding 
one of the fibrinous network observed in inflammatory areas. Fig. 12, B is also 





Fig. 11. 


Fig. 10.—The epithelial islands have enlarged, some coalesced, with cyst formation. 
Fig. 11.—Epithelial lining of a large cyst. HH, Two papillary proliferations simulating 
enamel organs. Note the highly vascular stroma. 


an ameloblastic type of ameloblastoma with a better grade of collagenous 


stroma. Tall columnar cells are shown at a. 
The embryonie oral epithelium is highly versatile. 
odontogenic potentialities, it gives rise to the glands of the oral cavity. 


In addition to its 
There- 





Fig. 12, A. 





Fig. 12.—A, Ameloblastic type of ameloblastoma. a, Tall columnar cells simulating 
ameloblasts. Note the scanty stroma which appears to be fibrinoid in character. 

B, Ameloblastic type of ameloblastoma. The stroma is more fibrous. 
" Fig. 13.—Adeno type of ameloblastoma. Note the acinar-like arrangement of the epithe- 
um. 
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fore, it is reasonable to expect the epithelial pattern of occasional ameloblastomas 
to mimie glandlike structures. Fig. 15 is one such tumor, the adenoamelo- 
blastoma. 

Migs. 14, 4 and B show two more adenoameloblastomas. In these instances, 


some epithelium is arranged in a ductlike fashion (VY) with tall columnar cells. 





Fig. 14.—A, Adeno type of ameloblastoma. X, Three ductlike arrangements of the 


epithelium. 

B, Adeno type of ameloblastoma. X, Five ductlike arrangements of the epithelium. The 
ductlike structures are enamel organs without mesenchymal proliferation; hence no calcified 
tooth structures are ever found in ameloblastomas. 


This is an illusion, for these structures are truly cross sections of simulated 
enamel organs, the centers of which are hollow because of a lack of participation 


of the connective tissue components. 
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Figs. 15, A and B are photographs of acanthoameloblastomas. The squa- 
mous metaplastic areas (H) have been interpreted by others as evidence of 
malignancy. However, it is more likely an expression of atavism where the 
columnar cells dedifferentiate to a squamous type. Many oral pathologists agree 
that this type recurs more often than do other types. 





Fig. 15.—A, Acanthoma type of ameloblastoma. EH, Squamous metaplasia within a cyst. B, 
Acanthoma type of ameloblastoma. 2H, Squamous metaplasia within a cyst. 

Figs. 16, A, B, and C illustrate the varied contents of the cysts of amelo- 
blastomas. Epithelial hyaline bodies are shown in A. Bone fragments, some 
of them viable, are shown in B. Degenerating epithelium simulating foam cells 
is shown in C. 

Fig. 17 is an ameloblastofibroma. This is a bidermal tumor. The connective 
tissue (C7’) remains collagenous and is far in excess; the epithelial component 
remains a primitive ameloblastoma, with scanty and thin epithelial strands (8). 
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B, bone fragments within a cyst; C, degenerating epithelium simulating foam cells within a cyst. 


bodies within a cyst; 


A, Hyaline 


—— 
16. 


Fig. 





aad 





1122 MYRON S. AISENBERG 


pig- 


~ 
= 
~ 
zs 
- 














23 

—“S 

; os 

< ee 

; -_ 

u » 8 

b &. xs 
fe ~ 





; B; 


Cc 
epithelial strands in ¢ 


ted. 









ot 

= 3 

as 

ae 

£ 

Og 

= 

, &5 
eo OF 

a - 


Fig. 
Fig. 


18. 


Fig. 




















All the 
ial strands in ; 


x 


ri. 


pig- 


within the 


& 


; Bw, 


Fig. 








mente 








1123 
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Ameloblastomas are noteworthy in their ability to reeur. This is only be- 
‘ause of incomplete removal. Fig. 18 is a low-power photograph of bone ad- 


jacent to an ameloblastoma. All the marrow spaces contain extensions of the 


tumor. It follows that radical surgery is indicated to prevent recurrence. 
Figs. 19, A and B are photographs of a melanoameloblastoma. This is a 
rare varient of ameloblastoma. The epithelial strands are in the form of tubes, 
the peripheral cells of which are cuboidal or columnar and are pigmented. 
Within the tubes are long spindle-shaped cells that stain deeply basophilic. The 
Fig. 20 shows four high-power photographs 


connective tissue is loose collagen. 
At the periphery of this tumor (C) 


of a second ease of melanoameloblastoma. 





A, B, and 
D, deeper in 


Four high magnifications of a second case of melanoameloblastoma. 


Fig. 20. 
C show the nonpigmented cells within the 
the tumor, the strands are disintegrating, 


pigmented lining cells of the tumor; 
liberating free pigment. 


the tubular structures are thin and contain the above mentioned spindle cells. 
Deeper in the tumor, A and B, the tubular structures widen, but in both cases 
(Figs. 19 and 20) eystie formation was not observed. Only the peripheral cells 
are pigmented. Still deeper in the tumor, the tubular structures appear to dis- 
integrate; the spindle cells and pigmented cells disappear, and leave free pig- 
ment in a dense collagenous stroma (D). 

Figs. 21, A and B are photographs of a hemangioameloblastoma. The 
early developing tooth is surrounded by a highly vascular bed, and it is prob- 
able that in this variant the tumor stimulates a higher degree of vascularity 
than in the more common types of ameloblastomas. The blood capillaries are 
very large and lined with a single endothelial laver comparable with those of 


the cavernous hemangiomas. The structure of hemangioameloblastomas is com- 
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B. 


Fig. 21.—A, Hemangioameloblastoma, low power showing solid and cystic arrangement; B, 
higher magnification showing large endothelial-lined capillaries. 




















Fig. 22. 


second case. a, Epithelial islands; D, ductlike ar- 


Fig. 22.—Hemangioameloblastoma, 
rangement ; H, hyaline stroma. 
Fig. 23.—Hemangioameloblastoma, third case. Both endothelial- and epithelial-lined 


spaces contain fresh blood. 


Fig. 24.—Growing area of a complex composite odontoma. 2, Enamel organs around 
which the mesenchyme is proliferating, resulting in the formation of calcified tooth structures. 
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plex, and in a second ease (Fig. 22), epithelial islands (a), ductlike structures 
(D), and a dense hyaline stroma (H), are shown. In a third ease (Fig. 23), 
blood-filled epithelial- and endothelial-lined spaces are easily observed. 

There is an interrelationship between ameloblastomas and the calcified 
odontogenic tumor, the complex composite odontoma. Fig. 24 shows the growing 
periphery of a complex composite odontoma. Several tooth buds (/£) are ob- 
served, the epithelial component. These buds are embedded within a highly cellu- 
lar mesenchyme, the connective tissue component. Since both components are es- 
sential for tooth development, it follows that the resulting tumor is a calcified 


iE 
. OL 
ct 


NORMAL TOOTH COMPLEX COMPOSITE 
ODONTOMA 


Sy 


¢ 


ot ie 





ys ye* 


SOLID —? CYSTIC SOLID —> Cystic TEETH 
AMELOBLASTOMA ODONTO — AMELOBLASTOMA 





Fig. 25.—Diagram illustrating interrelationships between tooth development; ameloblas- 
toma, complex composite odontoma, and odontoameloblastoma. ORF, Oral epithelium; DL, 
dental lamina; eo, enamel organ; ct, connective tissue. 
mass of enamel, dentine, and cementum, all arranged in a bizarre fashion. Fig. 25 
is a diagram illustrating this interrelationship. In part 7 of this diagram, the 
enamel organ (eo) and the connective tissue (ct) participate to form a tooth. 
In part 3 of the diagram epithelial strands and/or buds proliferate without par- 
ticipation of the connective tissue component and terminates into an amelo- 
blastoma. In part 2 of the diagram hundreds of buds proliferate with par- 
ticipation of the connective tissue, which terminates into a complex composite 
odontoma. The latter tumors and ameloblastomas are alike with the exception 
of connective tissue participation. 

Theoretically there should exist a tumor, a part of which is ameloblastoma 
with the remainder consisting of calcified tooth structures. This is illustrated 
in part 4 of the diagram, Fig. 25. Figs. 26, A and B are photographs of such a 
tumor, the odontoameloblastoma.* In Fig. 26, A, 7’ shows two developing teeth, 


*This specimen was loaned to me through the kindness of Dr. D. H. Kerr of Ann Arbor, 
Mich. 


— 
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and a shows the ameloblastoma. Fig. 26, B is a higher magnification showing 


enamel matrix (£), dentine (D), the stroma of the tumor (8), and the amelo- 


blastoma (@). 


A, 





a, ameloblastoma. 


Fig. 26.—A, Odontoameloblastoma. T, Tooth formation ; 
a, ameloblastoma; S, collagen 


B, Higher magnification. D, Dentine; #, enamel, matrix; 


stroma. (Courtesy of Dr. D. H. Kerr, Ann Arbor, Mich.) 


It has been shown that ameloblastomas are highly variable tumors. They 
are anomalies of tooth development and the final histologic picture depends upon 
several factors. They are: with or without connective tissue participation; with 
or without a high degree of vascularity; with or without pigment; with odonto- 


genie potentialities; and with glandlike potentialities. 
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AMELOBLASTIC ODONTOMA 


Report of a Case 


CHARLES T. FrIssett, D.D.S., M.S., AND WiLuiAM G. SHarer, D.D.S., MLS., 
INDIANAPOLIS, IND. 


HE ameloblastic odontoma, described also under the terms “adamanto- 
fees and “soft and calcified odontoma,” is a rare odontogenic neo- 
plasm characterized by the simultaneous occurrence of a typical or atypical 
ameloblastoma and a compound composite or complex composite odontoma 
in the same tumor mass. 

It has been found that the early reports in the literature are often con- 
fusing and it is frequently difficult to determine whether a given case should 
be placed in this category. For example, the case of Hildebrand’ might fall 
into this class but it appears more likely that this is a case of a composite 
odontoma alone. One of the earlier reports which does appear convincing is 
the second ease of D’Aunoy and Zoeller? who described a lesion in which they 
found a mass of enamel, dentine, and cementum, as well as a mature tooth, 
associated with a follicular ameloblastoma. Ghosh* has reported a case of 
ameloblastoma in which a very irregular questionable type of enamel and 
dentine was present but some doubt exists as to whether this is actually an 
ameloblastic odontoma. 

A very typical ease of this neoplasm was reported by Kemper and Root* 
who described enamel matrix, dentine, and cementum in association with an 
ameloblastoma. A ease has been reported under the name of ameloblastic 
odontoma by Blake and Blake,® although no ealcified tissue was found in the 
lesion. Ward and Hendricks® have illustrated in their text a radiograph of a 
case which they deseribe as an ameloblastoma but which they point out also 
has the features of an odontoma. 

The largest single series of this complex tumor is that reported by Thoma 
and Goldman.? Although the exact number of those which may be classed as 
ameloblastie odontoma is not clear, they do illustrate with photomicrographs 
at least three excellent cases in which both the ameloblastoma and the irregular 
calcified dental tissue formation is evident. 

Since so few certain cases of this particular type have been reported, it is 
probable that not all of the clinical and histologic vagarities which they may 
manifest have been described. The following ease is presented here because 
it is of uncommon occurrence and does exhibit several unusual characteristics. 

From Indiana University School of Dentistry, Department of Oral Histopathology. 


Presented at the Seventh Annual Meeting of the American Academy of Oral Pathology, 
Feb. 8, 1953, Chicago, Il. 
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Case Report 
An 11-year-old white schoolboy was referred to the hospital Feb. 25, 1947, by his local 
dentist with a history of a “cystic area extending from the lower right first molar to ramus 
and condyle.” Facial asymmetry was noted at this time. No treatment had been ad- 


ministered prior to admission. 





Fig. 1.—a, Lateral jaw roentgenogram illustrates the appearance of the original lesion in 
February, 1947; b, recurrent lesion in March, 1951. 


Past History.—The tumor had been first noted by the boy’s mother four months 
prior to admission and she stated that it had been painless and of slow growth. The past 


medical and family histories revealed no significant information. 


Physical Examination.—The admission physical examination revealed a_ well- 
developed, well-nourished white boy of approximately the stated age. He had no apparent 
physical deformities except for the swollen right jaw. Intraoral examination revealed 


a? 


a “tumor mass in the molar area 
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Radiographic Examination.—Radiographic examination revealed a large solitary 
cystic area of the mandible containing an irregular mulberry-like cluster of calcified 
material in its inferior portion. Some scalloping of the inferior border of the ramus and 
the angle of the mandible was noted. There were one or two large coarse trabeculations 
running through the cyst but no honeycombing or fine trabeculation was found. It could 
not be determined whether the unerupted second molar was contained within the cyst or 
was pushed anteriorly and laterally by the pressure (Fig. 1, a). 


Operative Procedure.—The boy was taken to surgery March 5, 1947, and, under 
general anesthesia, an intraoral approach was made in the molar region exposing the cystic 
cavity, which was found to contain a “firm hard tissue mass” and a molar tooth. In addition 
the second molar was removed at this time. The preoperative diagnosis was “dentigerous 
cyst”; however, the postoperative diagnosis was changed to “possible ameloblastoma.” 
After thorough curettage the cavity was packed with iodoform gauze dressing and at a 
later date intermaxillary wiring was done. The laboratory report was ameloblastoma, 





Fig. 2.—A low-power photomicrograph illustrates the character of the lesion and the distri- 
bution of calcified and uncalcified odontogenic tissue. 


Postoperative Course.—The postoperative course was normal until September, 1947, 
when it was noted that there appeared to be “some residual granulation tissue” along the 
alveolar ridge. This was again noted at his next visit in December, 1947, and the recom- 
mendation was made that it be removed. A biopsy taken from the base of the wound was 
reported to be ameloblastoma, and accordingly a second operation was recommended by 
the tumor clinic. 

The boy was readmitted to the hospital in January, 1948, and the molar area “curetted 
down to firm bone.” The operative note stated that there appeared to have been con- 
siderable regeneration of bone since the first operation. This material was reported by the 
laboratory as recurrent ameloblastoma. 

The postoperative course was again good and the patient was followed at weekly then 
monthly intervals for one year (February, 1949) and was apparently clinically free of neo- 
plastic disease. He was then followed at quarterly and semiannual intervals with no apparent 
change until April, 1951, at which time a deformity was again visible. A radiograph taken 
at this time suggested recurrence (Fig. 1, b). 
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Fig. 3.—Photomicrographs taken in various areas illustrate the diverse pattern of the tumor. 
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Because of considerable objection on the part of the family for a more radical pro- 
cedure and the fact that the recurrence appeared to be more sharply localized than the 
original lesion, a third intraoral local resection was planned. 

At this procedure (May 11, 1951) a wide block of tissue, including the overlying 
epithelium, the mandible, and tumor mass, was removed nearly to the inferior border of 
the mandible. The dissection was carried to the cuspid tooth and the base coagulated 
by electrocautery. 

The laboratory report again stated recurrent ameloblastoma. 

The patient has been followed since discharge at weekly, monthly, and finally 
quarterly intervals. At the last visit Nov. 14, 1952, the patient appeared to be both 
clinically and radiographically well and free of tumor but, as yet, cannot be considered 
cured, 


Histopathologic Examination.—Histologic sections of the material removed at the 
various surgical operations were all similar. The tumor was found to consist of an 
extremely complex variety and distribution of cells and tissue including enamel matrix, 
dentine, osteodentine, ameloblasts, columnar, squamous, and undifferentiated epithelium, 
stellate reticulum-like tissue, tissue resembling dental papilla, bone, and irregular calcified 
globules resembling keratin (Figs. 2 and 3). 

Throughout the specimen there were numerous structures of varying size composed of 
enamel matrix, dentine, and pulp tissue which resembled small misshaped teeth. Isolated 
masses of enamel matrix and of dentine were also seen. Structures resembling primitive 
tooth germs were present and occasionally the formation of a thin strip of dentine between 
the inner papilla and outer columnar layer of cells was found. In a few areas, stellate 
reticulum-like tissue was present but this was not a prominent feature. One of the out- 
standing characteristics of this lesion was the sheets and cords of epithelial cells which 
ranged from a highly undifferentiated type to a tall columnar variety. Although this 
former type of cell appeared to show considerable proliferative tendency, few mitotic 
figures were present. Often, tiny ductlike structures lined by cuboidal epithelium were 
found associated with these sheets of epithelial cells, and in a few areas small groups of 
cells had assumed squamatoid features. Scattered throughout the tumor were also 


numerous masses of irregular osteodentine or dentinoid material. 


Diagnosis: Ameloblastic odontoma. 


Summary 

1. A ease of an ameloblastic odontoma in an 11-year-old boy is presented. 

2. The case is typical in that it consisted of a complex arrangement of 
developing and mature ectodermal and mesodermal odontogenie tissue. 

3. One unusual clinical feature was the recurrence of both ectodermal and 
mesodermal elements ineludine considerable amounts of mature calcified 
dental tissue. 
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THE OCCURRENCE OF TORUS PALATINUS AND TORUS 
MANDIBULARIS IN 2,478 DENTAL PATIENTS 


StevE Kouas, D.D.S.,* CoLtumBus, Onto, Vicror HALperin, D.D.S.,** Dayton, 
OHIO, KENNETH JEFFERIS, D.D.S.,* CoLumBus, On1I0, SAMUEL HUDDLESTON, 
D.D.S.,*** LoutsvitLe, Ky., AND HAamiLTon B. G. Rosrnson, D.D.S., M.S.,* 

CoLuMBus, OHIO 


HE percentage occurrence of both palatine and mandibular tori varies con- 

siderably with racial (e.g., Caucasian, Mongoloid, and Negroid) groups.” » 
7, 10, 11, 12,18 This study reports findings on a large Caucasian group and a rela- 
tively small Negroid element. Torus palatinus may be defined as exostosis along 
the suture line of the hard palate. Torus mandibularis may be defined as an 
exostosis, unilaterally or bilaterally, situated on the lingual aspect of the 
mandible above the mylohyoid line in the region of the premolars. 


Background 


A. Etiology.—tThe literature presents diverse opinions on the causation of 
palatine and mandibular tori. These include functional stresses, heredity, 
continued growth process, evolution, infections, and nutritional disturbances. 


1. Torus Palatinus.—Matthews' said, “These tori, brought about the phys- 
iological processes instituted in response to functional demands, are useful ac- 
quired characteristics not pathological lesions.” 

Hooton? claimed that torus palatinus represents a compensatory adaptation 
to development of the masticatory apparatus. On the other hand, Krahle* 
recorded his belief that palatine tori (as well as mandibular tori) are the result 
of a genetic factor, probably a common recessive gene not sex linked. 

Certain pathoses have also been incriminated as causes of palatine tori. 
Chassaignac* and Huguier (cited by Thoma*) associated tori with syphilitic 
infection, apparently presuming that these palatal lesions were gummas. 
Lachmann’ associated palatine tori with rachitis. These views are no longer 
aecepted. 

Thoma® accepted the concept that “the palatal tori are caused by a con- 
tinued growth of the palatal processes, resulting in a lipping and downgrowth 
into the palatal vault, which, through expansion, becomes lobular.” 


2. Torus Mandibularis——Hooton? wrote, “It seems apparent from these 
comparisons that the mandibular torus is essentially a functional adaptation 
rather than a racial characteristic and that it occurs especially among peoples 

Presented at the Seventh Annual Meeting of the American Academy of Oral Pathology, 
Feb. 8, 1953, Chicazo. Ill 

*College of Dentistry, Ohio State University. 


**Veterans Administration Hospital. 
*** University of Louisville, School of Dentistry. 
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living in northern latitudes and existing principally on animal food.” Hrd- 
licka’ likewise stated the belief that they are the result of masticatory stress 
and efforts to provide additional bone strength. Weidenreich* viewed the torus 
mandibularis as a pillar left during an evolutionary reduction of the jaw from 
a bulkier mass. 

While Drennan’ accepted a functional stimulus, he proposed that the 
mandibular tori can appear only with appropriate genetic background. 
Krahle* claimed that probably a common recessive nonsex-linked gene is re- 
sponsible. 

The generally accepted views of the causes of tori are genetic back- 
ground,* ® functional response," * 7 and, for the palatine tori only, continued 
growth process.° 


B. Classification of Tori.— 

1. Torus Palatinus—Thoma® classified torus palatinus as (a) flat, (b) 
spindle, (c) nodular, and (d) lobulated. 

a. Flat torus: The flat type is a slightly convex smooth exostosis occurring 
in the midline of the hard palate. It varies in size and is symmetrically dis- 
tributed on both sides of the median raphe—its base is broad. 

b. Spindle torus: The spindle type is seen as a ridge in the palatal midline. 
Its length varies and it may extend from the incisive papilla posteriorly to the 
termination of the hard palate. A median groove may be present. 

ce. Nodular torus: The nodular type shows small smooth discrete bony 
protuberances. As these coalesce, grooves are seen between the nodules. This, 
coupled with individual bases of the exostosis, indicates multiple origin. 

d. Lobular torus: The lobular torus is a comparatively large bony mass 
and can have a fairly broad base or a pedicle and thus appear overhanging. 
Grooves run through the mass, thus imparting the lobulated appearance. One 
base is generally common to the various lobules as opposed to the multiple bases 
observed in the nodular type. 


2. Torus Mandibularis—Mandibular tori generally exist as smooth, 
rounded bony protuberances, or exostoses, which vary in size and number, and 
occur chiefly in the premolar region of the lingual aspect of the mandible. 
They occur unilaterally and bilaterally. These tori were classified as: (a) 
single unilateral torus, (b) multiple unilateral tori, (ce) single bilateral tori, 
and (d) multiple bilateral tori. 


Method 


This study was made on patients reporting to the clinie of the College of 
Dentistry of the Ohio State University. Twenty-four hundred seventy-eight 
consecutive patients were screened for routine dental treatment. The pres- 
ence, or absence, of tori, largely detected by visual examination, was recorded 
for each patient. In the infrequent cases of doubt digital palpation was used. 
The tori were classified according to morphology. Size was not particularly 
stressed. Patients in all age groups were included in the study. 
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Observations 


1. Torus Palatinus.—Fig. 1 summarizes the data on occurrence of palatine 
tori. Of the 2,478 subjects examined 519 (20.9 per cent) possessed torus 
palatinus. The 1,193 males had 175 tori palatinus (14.7 per cent) and the 
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Fig. 1. Fig. 2. 
Fig. 1.—A, Per cent of total palatine tori (2,478 subjects) ; C.I.* = 1.60. 
B, Per cent in 2, 193 males; C.I1. 2.01. 
C, Per cent in 1,272 females; CI. = 2.43. 
D, Per cent in 2, ,064 whites; C.I. = > 1.75. 
E, Per cent in ‘407 non-whites (95 per cent Negro) ; = $3.58. 


*C.I. represents Confidence Interval. These data were geet and tested by the Sta- 
tistics Laboratory, Ohio State University. The C.I. figures appearing herein were computed 
at a 95 per cent confidence interval level. 

Fig. 2.—1, First decade of life (270 subjects) & C.1. = 4.1. 

2, Second decade of life (531 subjects) 3.38. 

Third decade of life (857 subjects) ; &r — 2.86. 


js Fourth decade of life (329 subjects) ; G.I. = 4.55. 

5, Fifth decade of life (207 subjects); C.I. = 5.62. 

6, Sixth decade of life (138 subjects) ; : Ct he 6.80. 

7, Seventh decade of life (105 subjects) ; = 7.06. 

8, Eighth decade of life (41 subjects) ; ha i to 29 (no statistical value). 
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Fig. 3.—A, Per cent nodular certs Ct. = 

B, Ser cent lobular tori; C.L. 0.50. 

C, Per cent spindle tori; C.I. = 1.04. 

D, Per cent flat tori; Ci. = 1.20. 
1,272 females had 340 (26.7 per cent). This approximate 2 to 1 ratio favoring 
the female is significant. On the other hand, racial distribution study reveals 
21.7 per cent of 2,064 whites manifesting palatine tori and 16.2 per cent of 407 
non-whites (95 per cent Negro) possessing this type of torus. The relatively 
small number of non-whites examined (407) reduces the significance of this 


difference to a level of unimportance. 
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Fig. 2 gives the total percentage of palatine tori in each decade of life. 
The percentage occurrence of torus palatinus increases from the first to the 
third decade of life (13.7 to 23.9). The percentage of torus palatinus in the 
decades beyond this level off, indicating the onset of a plateau before the age 
of 30. The percentages for the seventh and eighth decades are given for com- 
parison but are probably not accurate estimates, due to the small numbers 
observed in these groups. 

Fig. 3 shows the percentages of the various types of palatine tori (flat, 
spindle, nodular, and lobulated). The most frequently observed type was the 
flat tori (10.4 per cent) with the spindle type being second (7.5 per cent). The 
lobular and nodular tori occurred much less frequently. It is well to note that 
the flat and spindle tori together comprise approximately 84 per cent of the 
total palatine tori observed. 


TABLE I, COMPARISON WITH OTHERS (TORUS PALATINUS) 














NO. | GROUP TOTAL % | MALE % | ¥EMALE % | RACE 

1 0.8.U. 20.94 14.7 26.73 White (85%) and Negro 
2 Miller and Roth 24.20 16.3 32.30 ° 

3 Lachmann 18.66 11.9 25.39 “ 

4 Hrdlicka 30.50 37.0 24.00 Peruvians 

5a Hooton 32.50 Italians 

5b Ilooton 60.00 American Indian 

6 Akabori 43.70 Japanese 

7 Stieda 60.00 Eskimo 








*Reported as United States population. 

**Reported chiefly as patients in German institutions. 

Table I is a comparison with other studies. The findings of Miller and 
Roth’ and of Lachmann’ tend to corroborate our findings in both the total 
percentage of occurrence and sex distribution, although Miller and Roth’s 
percentages are slightly higher than ours. Conversely, Lachmann’s percent- 
ages are slightly lower. The data in Table I reveal a male-female distribution 
ratio of approximately a 2 to 1 ratio favoring the female in all three studies. 

On the other hand, the Peruvian group studied by Hrdlicka’ manifested 
palatine tori in 30.5 per cent, one third higher than our percentage. A sex 
distribution analysis of the Peruvian group shows approximately a 1.5 to 1 
(37 per cent to 24 per cent) ratio of occurrence favoring the male, which is 
quite different than the findings in our group, and those examined by Miller 
and Roth and by Lachmann. 

Hooton,? Akabori,’*' and Stieda'? recorded considerably higher percent- 
ages than those found in our study. Their groups, however, were American 
Indian (60 per cent), Japanese (43.7 per cent), and the Eskimo (60 per cent). 
Comparing these higher percentages of the Mongoloid groups with the data 
of the Caucasian group and a smaller Negroid element indicates that generally 
the palatine torus occurs considerably more frequently in the Mongoloid race 
than in the Caucasian or Negroid groups. 

2. Torus Mandibularis.—Fig. 4 illustrates the totals of the occurrence of 
mandibular tori. Of the 2,478 subjects observed, 192 (7.75 per cent) possessed 
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mandibular tori of one type or another. There was practically no difference 
in frequency between the male (7.90 per cent) and female (7.70 per cent). 
Similarly, there is an insignificant difference in the percentages between the 
white (7.90 per cent) and non-white (7.37 per cent) groups. 


TORUS MANDIBULARIS TORUS ANUERA ATES 


















































first decade but by the third decade rate of frequency had increased to 10.6 


per cent. In those decades subsequent to the third decade, only a slight differ- 


ence in the percentages of occurrence exists 


or “leveling off” phenomenon manifests itself. 


and thus a comparative plateau 


The percentage for the eighth 
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Fig. 4.—A, Per cent of total torus: mandibularis (2,478 subjects); C.I. = 1.05. 
B, Per cent in 1,193 males; C.I 1.53 
C, Per cent in 1,272 femaies ; CI. = 1.47. 
D, Per cent in 3064 whites ; Ci. = 1.16. 
E, Per cent in 407 non-whites (95 per cent Negro); C.I. = 2.54. 
Fig. 5.—1, First decade of life (270 subjects) ; C.I. = 1.44. 
ig Second decade of life (531 subjects) ; C.L 1.84. 
Third decade of life (857 subjects); C.I. = 2.06 
? Fourth decade of life (329 su jects) ; Ci. = 3.62. 
5, Fifth decade of life (207 subjects); C.I. = 3.84. 
6, Sixth decade of life (138 subjects); C.I. = 4.33 
7, Seventh decade of life (105 subjects); C.Il. = a 
8, Eighth decade of life (41 subjects); C.I. = 5 to 29 (no statistical value). 
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Fig. 6.—A, Per cent multiple unilateral Phe sol = 0.14 (no statistical value). 
B, Per cent single unilateral tori; 0.42. : 
C, Per cent multiple bilateral tori; ca. = 048. 
D, Per cent single bilateral tori; GI. = 0.86. 
Fig. 5 shows the total percentage of mandibular tori in each decade of 
life. Mandibular tori were observed very infrequently (1.48 per cent) in the 
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decade is inserted merely for comparison but is probably not an accurate esti- 
mate due to the small numbers observed in this group. This lack of continued 
increase of frequency in the decades beyond 30 years of age is indicative that 
mandibular tori usually have their onset by 30 years of age. 

Fig. 6 reveals the percentages of the various types of mandibular tori 
(single bilateral, multiple bilateral, single unilateral, and multiple unilateral). 
The type occurring most frequently was the single bilateral (5 per cent) type, 
with the multiple bilateral type being second (1.49 per cent). Single and 
multiple unilateral types occurred quite infrequently. Bilateral tori (single 
and multiple) represent approximately 80 per cent of all mandibular tori ob- 























served. 
TABLE II, COMPARISON WITH OTHERS (TORUS MANDIBULARIS) 
NO. | GROUP” “| TOTAL % | MALE % | FEMALE % | —— 
1 0.8.U. 7.75 7.90 7.70 White (85%) and Negro 
2a Hrdlicka 6.13 6.33 5.94 United States Whites 
2b Hrdlicka 11.30 12.50 9.52 American and African Negro 
2¢ Hrdlicka 13.00 15.20 11.80 North American Indian 
2d Hrdlicka 41.80 51.60 32.00 Alaskan Eskimo 
3a Moorrees 35.00 Living Aleut 
3b Moorrees 30.00 Aleut under 10 years 
3e Moorrees 61.00 Eastern Aleut 
3d Moorrees 26.00 Western Aleut 


Table II gives a comparison with other studies. Hdrlicka‘’ recorded per- 
centages of United States whites which are somewhat comparable to our data, 
but slightly (about 1.5 per cent) lower in each category. On the other hand, the 
Negro (American and African) and Indian (North American) groups cited 
by Hrdlicka’ reveal somewhat higher percentages (about 3.5 to 7 per cent 
higher) than our sample. Moreover, the Alaskan Eskimo group, as recorded 
by Hrdlicka,’? had much more frequent occurrence of tori mandibularis than 
ours. It is noteworthy to observe that the frequency in the Alaskan Eskimo 
male is considerably higher than that of the female (51.6 per cent and 32.0 
per cent, respectively). The other groups show comparatively little difference 
between the male and female percentages. 

Moorrees'® gave a 35 per cent frequency of torus mandibularis for living 
Aleuts. He also found a 30 per cent occurrence in Aleuts under 10 years of 
age. This is considerably higher than our finding of 1.48 per cent in the first 
decade of life. According to geographical distribution Moorrees cited a 61 per 
eent frequency for the Eastern Aleut as compared to a 26 per cent occurrence 
in the Western Aleut. Subsequently, the comparison of percentages of Table 
II, and also the literature, *** indicates that mandibular tori occur more 
frequently in the Mongoloid group than in the Caucasian or Negroid races. 

Of the 2,478 subjects screened, 75 (3.03 per cent) possessed both palatine 
and mandibular tori. The 95 per cent confidence interval of + 0.67 indicates 
that there is no correlation between the frequency of occurrence of palatine 
and mandibular tori. 
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Discussion 


Torus palatinus and torus mandibularis have been observed in both sexes 
and in all races examined. However, the frequency of occurrence varies” *® ** 
and the age groups examined influence the numbers of tori observed. 

The torus palatinus is much more common than the torus mandibularis. 
The high incidence of torus palatinus (20.9 per cent) in a group of 2,478 in- 
dividuals reporting for dental treatment is in agreement with studies on simi- 
lar groups®?° but not with observations in different types of individuals. 
American Indians (60 per cent),? Japanese (43.7 per cent),”’ and Eskimos (60 
per cent)?? showing much different occurrence than an American or Peruvian 
(30.5 per cent)’ population suggests a genetic influence. The marked sex 
difference of 2 to 1 ratio in favor of females in the American and Caucasian 
groups (O.8.U., Lachmann® and Miller and Roth’) and a reversal to 1.5 to 1 
favoring females in the Peruvian group does not suggest a sex linkage. It ap- 
pears, from our data, and from that of Dorrance,'* that the torus palatinus de- 
velops primarily in the first thirty vears of life. Miller and Roth’s’’ data in- 
dicate that it may continue to inerease in size during later decades. 

The torus mandibularis observed in 192 (7.75 per cent) of 2,478 individ- 
uals cannot be classified as rare. It did not appear to vary with sex or race 
among a Middle Western United States population group. It was found more 
frequently in American and African Negroes (11.3 per cent),’ American In- 
dians (13 per cent),’ Aleuts (35 per cent),’* and Alaskan Eskimo (41.8 per 
cent),’ and in some of the groups some sex difference was found with the males 
having a somewhat higher incidence than females (Table II). Moorrees’!* ob- 
servation of marked differences in Eastern (61 per cent) and Western (26 per 
cent) Aleuts, and comparison with findings of other studies, suggests a genetic 
influence. 

The infrequent observation of coexisting tori of the palate and mandible 
(3.03 per cent of 2,478 individuals) does not support the view that tori repre- 
sent part of a general tendency to produce exostoses. 


Summary 
The etiology and classification of palatine and mandibular tori are dis- 
cussed. The data collected from 2,478 consecutive dental patients seeking 
routine dental treatment revealed the following: 


1. Palatine tori occurred in 20.9 per cent of the total group. 

2. Sex distribution for torus palatinus revealed a significant difference 
in percentage (males, 14.7 per cent, females, 26.7 per cent), with approxi- 
mately a 2 to 1 ratio favoring the female. 

3. Race distribution of palatine tori shows an insignificant difference 
between white and non-white (95 per cent Negro) elements in this study, al- 
though comparison with other studies of racial groups is suggestive. 

4. Age distribution of palatine tori suggests a “leveling off” phenomenon 
after the third decade of life, with the subsequent decades showing no signifi- 
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cant difference in percentage of occurrence. This would tend to indicate that 
palatine tori usually have their onset by approximately 30 years of age. 

5. Flat tori (49 per cent) and spindle-shaped tori (35 per cent) occurred 
most frequently as opposed to lobular (7.9 per cent) and nodular (6.5 per 
cent) types. 

6. Mandibular tori were observed in 7.75 per cent of the total group. 

7. Sex distribution and race distribution revealed no significant differ- 


ence in this group. 

8. Age distribution shows a “leveling off” phenomenon manifests itself 
after the third decade of life group, with subsequent decades showing no sig- 
nificant difference in percentage of occurrence. This indicates that mandibu- 
lar tori usually have their onset by approximately 30 years of age. 

9. Bilateral mandibular tori (single bilateral, 63 per cent; multiple bi- 
lateral, 17 per cent) collectively occurred more frequently than unilateral 
tori (single unilateral, 14 per cent; multiple unilateral, 0.12 per cent). 

10. Seventy-five subjects of the total sample (3.03 per cent) possessed 
both palatine and mandibular tori. 

The data for both palatine and mandibular tori, when compared with that 
of other investigators, show that palatine and mandibular tori occur with 
greater frequency in the Mongoloid race as compared to the Caucasian and 
Negroid groups. 
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Professional News Items 


Courses Offered by The New York Institute of Clinical Oral Pathology, Inc. 


Diagnostic and One Wednesday evening a month from October 

Surgical Techniques: through May, 7:30-10:00 P.M. (eight sessions). 
Lectures (illustrated by lantern slides, anatomical specimens, blackboard demonstra- 
tions). Discussion of eases of the Institute and students, etc., by the Staff and guest 
speakers. 


Clinical Oral Pathology: Two Wednesday evenings a month from October 

through May, 7:30-10:00 P.M. (sixteen sessions). 
Class limited to thirty students. 

Lectures on embryology, hematology, histology, and pathology (illustrated by lantern 

slides, blackboard demonstration, microscopic slides, ete.) and their clinical inter- 

pretation. 

Case reports stressing history, clinical findings, x-ray studies, diagnosis, treatment 

(including surgical procedure), histopathologic evidence, and prognosis given by the 

staff of the Institute and guest speakers. 

The above courses are approved by the Board of Education of the University of the 

State of New York and by the Veterans Administration. 


Practical Course in X-ray for the general practitioner and specialist: 
Two afternoons a month (day selected by students) 
from October through January 2:00-4:30 P.M. (eight 
sessions). Class limited to six students. 

Instruction in occlusal, intraoral, bite-wing, extraoral, bird’s-eye, and a number of 
other special films to cover the whole field of this subject. Students will be per- 
mitted to bring a patient or patients to practice the technique. 

The Monthly Conferences held at the New York Academy of Medicine are considered part 

of the Courses. 


Inquiries should be addressed to the Executive Secretary, 101 East 79th St., New York 
21, ee. Ee 


Columbia University, School of Dental and Oral Surgery of the 
Faculty of Medicine 


A course on the Principles of Occlusion, PD 429, consisting of lectures, seminar con- 
ference and group participation, and clinical demonstrations will be given by Prof. Lewis Fox 
and associates on Jan. 13, 14, and 15, 1954, at Columbia University, School of Dental and 
Oral Surgery. 

This course is designed to present the fundamentals of occlusion of the teeth in relation 
to the physiology and pathology of the periodontal supporting tissues. The entire course 
will be directed toward correlating the principles of occlusion to clinical criteria and thera- 
peutic endeavors. 

The fee is $150. For further information write to Dr. Barnet M. Levy, Director, Post- 
graduate Division, School of Dental and Oral Surgery, Columbia University, 630 West 168th 
St., New York 32, N. Y. 
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Abstracts 


of Current Literature 


ANESTHESIOLOGY 


Zur Toxizitat des Xylokains. (Toxicity of Xylocaine.) Deutsche zahnirztl. Ztschr. 7: 
380, 1952. 


Animal experimentation disclosed the toxicity of Xylocaine to be about twice that 
of Novocain with subcutaneous injections. Detoxication takes four times more time as 
with the latter. Therefore it is advisable not to repeat the use of Xylocaine inside of 
twenty-four hours and not to use more than 2 to 4 c.c. at one time. The statement of 
Goldberg that Xylocaine is less toxic than Novocain, because the same effect can be ob- 
tained with less than half the amount of Novocain needed, cannot be accepted since also 
with Xylocaine 2 ¢.c. is generally used for one injection. 

H. R. M. 


Cardiac Arrest. W. Andrew Dale. Ann. Surg. 135: 376, 1952. 


Sudden cardiac arrest in the anesthetized patient is an infrequent emergency. 

The incidence of cardiac arrest indicates that it occurs not infrequently and may 
happen during or following anesthesia for any procedure. Three hundred cases have appeared 
in the literature, and twelve new cases are reported, with a combined mortality of 69 per cent. 
Treatment is directed at maintenance of circulation to the brain and consists primarily of 
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artificial respiratory maintenance of high oxygen tension and massage of the heart to 
maintain circulation and to stimulate the heart. The prognosis of the occasional case of 
ventricular fibrillation is extremely poor even in the best hands. Serial defibrillation by 


electric shock has. resulted in occasional recovery. 
200. ©. 


The Use of Parenteral Dramamine to Control Post-Operative Vomiting: A Report of 1192 
Cases. D. C. Moore, Le Grande Anderson, G. Wheeler, and John Scheidt. Anesthesi- 
ology 13: 354, 1952. 


Postoperative vomiting has been a problem of the anesthesiologist and surgeon since 
the advent of anesthetic agents. 

Moore and his associates demonstrated a reduction of at least 50 per cent in post- 
operative vomiting by the use of the ‘‘Dramamine Routine.’’ This ‘‘consisted of 50 mg. of 
Dramamine intramuscularly on call to surgery, 50 mg. intramuscularly on return from 
surgery, and then 50 mg. intramuscularly every four hours for four doses.’’ Children under 
5 years were given 25 mg. doses; Dramamine was omitted when the child was under 1% 
years old. 

This study was restricted to vomiting since nausea is strictly a psychic response, thus 
difficult to evaluate. ‘‘Many of the patients were nauseated but did not vomit.’’ Some 
vomited in the immediate postoperative period, but did not remember the episode. Vomiting 
in this series was defined as ‘‘The emesis of any material which measured 50 ¢.c. or more in 
volume.’’ ‘ihe spitting up of mucus or bile was not considered vomiting. 

This series was made up of anesthetic procedures used for most major surgical pro- 
cedures of the abdomen, head, neck, thorax, and genitourinary system. Ether, cyclopropane, 
nitrous oxide, and Pentothal Sodium were used as anesthetic agents singly or in comb nation. 

No untoward reactions to Dramamine have been encountered to date other than an 
occasional case of drowsiness. No tissue reaction was noted from the intramuscular injection 
of Dramamine. 

Dosages of belladonna derivatives, barbiturates, or opiates routinely employed for 
preanesthetic medication need not be reduced because of anticipated drowsiness which may 
be associated with the antihistamine, Dramamine. 

D. GorpoN WALKER. 


DIAGNOSIS 


Facial Pain From Elongated Styloid Process. T. E. Douglas, Arch. Otolaryng. 5S: 635, 
1952. 


Pain radiating along the third division of the trigeminal nerve associated with elongated 

styloid process: 
Report of a Case 

‘*Mrs. L. V., a 31-year-old white housewife, presented an outstanding, chief complaint 
of severe, sharp, excruciating pain commencing over the left parotid region which radiated 
along the ramus and body of the left mandible and to a lesser degree over the left cheek and 
digastric regions. It was accentuated by chewing and by opening the mouth. Sometimes 
she suffered from severe lancinating pains in the left ear. Further questioning elicited that 
there was painful swallowing of almost two years’ duration. She described her throat as 
feeling ‘‘swollen, as if something were in it,’’ causing her to swallow frequently in an 
attempt to relieve this sensation. These symptoms varied with the weather; they were worse 
on damp cold days and absent during warm dry periods. 

‘¢She visited her dentist several times in the spring of 1950 for the mitigation of her 
toothaches. Extraction of the left maxillary and mandibular molars and premolars failed to 
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produce the desired result. Indeed, she stated that the ‘extracted teeth still hurt and the 
gums don’t feel healed.’ 

‘Progression of the symptoms caused her to consult a nose and throat specialist in 
September, 1950. He reported the physical examination of the head and neck as giving 
‘negative’ results and stated that the alveolar ridges were ‘complete hcaled,’ and he could 
find no cause for the patient’s complaints. The patient was seen by oto'aryngo'ogists in 
October, 1950, and again in December, 1950, for the same symptoms. Each physician dis- 
missed her from his services with a report of a negative physical examination, The only 
advice she received was to ‘stop worrying’ about her symptoms and to ‘stop taking’ the 
acetylsalicylic acid and acetophenetidin pills which she was employing rather frequently 
in a vain attempt to lessen the discomfort and pain. 

‘*Physical Examination: When the patient was referred to the clinic, on Sept. 26, 
1951, the following findings were of note regarding the physical examination. The patient 
was a white woman apparently of the stated age. She was well nourished and appeared in 
no distress, although her brow was slightly furrowed. The skin of the face and neck was not 
unusual. The scalp was normal. The turbinates were pale and moderately enlarged. Examina- 
tion of the mouth revealed a normal appearance of the mucous membranes. The gums over 
the cavities left by the extirpated molars and premolars of the left upper and lower jaws 
were normal. There was normal motility of the face, tongue, soft palate, and pharynx. The 
mucous membrane of the pharynx was normal. The pharyngeal tonsils were absent. and their 
fossae appeared normal on visualization. Laryngeal and nasopharyngeal examinations gave 
negative results as did palpation of the neck. Excursions of the temporomandibular points 
were normal. Upon digital examination the oral cavity was found to be normal. As the 
palpating finger was pressed against the left tonsillar fossa, a hard, pointed, and rather 
immobile object was encountered near the anterior pillar at the level of the superior alveolar 
ridge. Reproduction of the pain along the face, in the ear, and in both jaws occurred with 
lateral displacement of this hard pointed object. A diagnosis of symptomatic elongated 
styloid process was made. 

‘*The report of the roentgenologist was nonspecific, although he felt that the shadow 
might be the styloid process or its ossified stylohyoid ligament. Postoperative films failed 
to show this area of contrast, so the roentgenologist made his report more definitive. 

‘Operative Procedure and Postoperative Course: The patient was admitted to the 
hospital on Oct. 3, 1951, for the removal of the left styloid process. With the use of 0.5 
per cent procaine hydrochloride anesthesia, a 1.5 cm. incision was made near the junction 
of the soft palate with the anterior tonsillar pillar at the level of the superior alveolar ridge. 
Dissection was carried to the hard pointed object, which proved to be the styloid process. 
As the dissection progressed, it was noted that the styloid process very closely approximated 
the medial aspect of the ramus of the mandible. It was grasped with a hemostat and severed 
near its base with shears. The incision was closed with two absorbable surgical sutures, 
U. 6. P. 

‘*A nasal feeding tube (No. 14 catheter) was pulled out by the patient an hour after 
its insertion; so she was placed on a soft diet. She was given 100,000 units of penicillin 
intramuscularly twice daily for three days and 0.5 gm. of streptomycin orally twice daily for 
one day. The oral temperature reached 101° F. 36 hours after operation, then gradually 
subsided to normal by the third postoperative day. She was discharged on the fourth post- 
operative day. 

‘*The patient was completely free of symptoms after the wound healed.’’ 

Tv. 2. &% 
Trigeminal Neuralgia and Mandibular Joint Dysfunction. E. A. Smolik and E, J. Hem- 
stead. Post-Grad. M. J. 12: 419, 1952. 


Trigeminal neuralgia is a symptom complex consisting of paroxysmal attacks of pain 
manifesting itself in one or more branches of the trigeminal nerve. Mandibular joint dysfunc- 
tion in many instances may be an etiological factor. A reconsideration of the entire trigeminal 
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area and its relation to masticatory apparatus is mandatory, as the anatomy of the attach- 
ment of the mandible to the skull provides very obvious chances for impingement of the 
condyle on sensory nerve branches. The basis of this report involves correction of the 
temporomandibular joint dysfunction and rehabilitation of these patients by the proper dental 


occlusion. 
2. J. @ 


Melanosis of Undetermined Cause: Lichen Planus. J. Lowry Miller. Arch. Dermat. & 
Syph. 67: 343, March, 1953. 


‘<I. §., a Jewish woman, aged 63, for the past 10 years has noticed tiny red spots within 
her mouth which would appear like ‘blood clots’ but would soon disappear, leaving only 
pigmentation at the sites. The lesions were asymptomatic. They occurred on the lips, tongue, 
and buccal mucosa. In the past few months the patient has noticed dark spots on her neck 
and chest which were preceded by itching. For the past year there have been changes in 
the fingernails and toenails consisting of discoloration, thickening and roughness. This began 
on the third finger of the right hand, and within a month the remaining fingernails became 
affected. The toenails became involved subsequently. The patient was seen by a derma- 
tologist, and a diagnosis of nail dystrophy due to nail polish base was made. Treatment 
consisted of four x-ray exposures, but this produced no change in the nails. There is no 
history of drug ingestion. The patient has had three uneventful pregnancies. There have 
been no previous skin maladies. Two years ago she had a cough and sinusitis treated with 
penicillin injections and cough medicine. An x-ray of the chest at that time was normal. 
It is presumed that the patient has lost 20 Ibs. (9.1 kg.) during the last two years owing 
to strict dieting. On the lips and the buccal and vaginal mucosae are numerous brown-black, 
irregular patches showing no activity or atrophy. There is a pigmented patch on the left 
side of the neck. Between the breasts are a few pigmented, slightly scaly maculopapules. 
The fingernails and toenails show dystrophic changes with loss of luster, fragmentation, 
thickening and brittleness. 

**Serologic tests for syphilis were negative. Hemoglobin was 14.4 gm. per 100 c.c. of 
blood; there were 7,600 white blood cells, with 65 per cent polymorphonuclear leucocytes and 
35 per cent lymphocytes. Results of urinalysis were normal. The serum sodium and chlorides 
were 142.3 and 107 meq. per liter, respectively. The plasma carbon-dioxide combining power 
was 59.8 volumes per 100 ¢.c. Culture from the fingernails showed a nonpathogenic Candida. 


Discussion 


‘*Dr. Frank C, Combes: I think this is a case of drug eruption of the lichenoid type 
with pigmentation. I have never seen this type of melanotic pigmentation following lichen 
planus, but I have seen it following intake of gold. I think it is typical of the pigmentation 
seen with gold intoxication. The possibility of absorption from the extensive gold dentures 
she has worn for 20 years should be considered. If you go over the entire body you can’t 
find lanugo hairs except for two or three on one toe. I think the nail changes and hair loss 
are also due to gold. 

‘“Dr. Eugene F. Traub: This is the first time I have heard of absorption of gold from 
a gold filling or inlay, and I wouldn’t believe it possible. She may have pigmentation from 
gold, but not from dentures. You can get mercury dermatitis when amalgam fillings are 
placed in the teeth, but this occurs only in the process of filling the teeth and not after the 
metal has been set. There is no later absorption of the mercury nor can there be from the 
metallic gold. 

“Dr. J. Lowry Miller: Diagnosis is difficult in this case. I put lichen planus down 
because it was the one possibility to explain the entire picture—the nails, lesions in the 
mouth, and possibly the pigmentation. We went carefully into the history of drug ingestion, 
and she is an intelligent patient. The one exception to drugs was a cough medicine given 
two years ago, and at that time she already had pigmentation of the mouth.’’ 


t J.a 
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ENDODONTICS 


An Essentially Practical Approach to Pulp Capping and Pulpotomy. W. D. Suthers. 

D. J. Australia 24: 237-238, December, 1952. 

**DIAGNOSIS AND CASE SELECTION, 

‘*PuLp CAPPING. 

‘*A study of dental literature will not clarify the vexed question, ‘When should pulp 
capping be attempted?’ From the evidence of Fish,12 Kronfeld,13 and Gottlieb,4 it seems 
clear that if an exposure occurs clinically the pulp must be infected, and if infected then 
capping the exposure is a deliberate enclosure of infection within the pulp chamber. The 
operator cannot assess the degree or extent of infection and inflammation accurately, and 
pulp capping in these circumstances is to be condemned. On the other hand, there is a 
large amount of clinical evidence (some of it already quoted) giving proof of successful 
results following capping of both accidental and carious exposures. In other words, the 
purist will cap nothing but a pulp exposed aseptically and demand microscopic proof of 
success, while the realist will assess the factors involved and cap many exposures which 
experience tells him will probably result in a success clinically. 


‘*The following factors should be considered in the selection of cases:— 


**1, Sensitivity of pulp and reaction to vitality tests. 

‘*2. Slight haemorrhage of pulp at point of exposure. 

**3. Absence of periapical area of rarefaction in radiograph. 

‘*4, Negative history of chronic disease. 

**5. Negative history of intense, prolonged pain in the tooth involved. 

‘*In the case of traumatized anteriors, the time the pulp has been exposed is an im- 
portant factor. If exposed over fifteen to eighteen hours, Ellis!¢ considers that capping is 
contra-indicated. As pulpotomy is a very satisfactory alternative to pulp capping, and success 
is more certain, it is good clinical procedure to limit pulp capping to exposures of instrumental 
origin and utilise the pulpotomy technique in other cases. 


‘* PULPOTOMY. 

‘“(a) Deciduous teeth. 

‘*A carious exposure in the deciduous dentition is best treated by performing a pulpotomy 
unless the child is unco-operative and difficult to control. The following diagnostic factors 
should be considered in the selection of cases:— 


‘*(i) Negative history of toothache or attacks of intermittent toothache only. (No 
prolonged or intense pain.) 

‘*(ii) Absence of periapical area of rarefaction in radiograph. 

** (iii) Haemorrhage of pulp at point of exposure. 

‘“(iv) Sensitivity of dentine to bur and/or sensitivity of pulp when touched with 
explorer. 

‘Three other general factors influencing selection of cases are:— 

‘*(v) General health of patient. 

‘*(vi) Time of exfoliation of tooth and expected period of service. 

‘*(vii) Condition of other teeth, caries susceptibility, and whether preservation of the 
tooth in question is warranted. 


‘In the light of clinical experience, several pulpotomies in one mouth are best avoided, 
unless absolutely sure that they will be successful. It is often better to extract the doubtful 
and most broken down teeth in one arch, make a space maintainer, and concentrate on 
preserving the other arch intact. 


*“(b) First permanent molars. 

‘*The same diagnostic factors must be considered, and also the condition of the other 
three first permanent molars and their probable length of service. Even if extraction of all 
the first permanent molars is contemplated, a pulpotomy may be desirable as an interim 
measure to preserve a molar and so maintain the vertical dimension until the bicuspids erupt. 
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‘*(e) Traumatized anterior teeth. 

‘‘In the case of young permanent teeth with wide open apices, pulp exposure is best 
treated by pulpotomy if there is the slightest doubt about the degree of infection or con- 
tamination. In particular, pulpotomy is indicated when the following conditions are present :— 


‘*(i) Extensive exposure of pulp. 

‘* (ii) Extensive haemorrhage. 

‘* (iii) Pulp exposed for longer than 24 hours. 

‘* (iv) Root end still in process of development. 

‘*However, the pulp must be still vital. It should respond to an electric vitality test, 
and be sensitive when gently wiped with a pledget of cotton wool. 

‘‘In cases where the root apices are wide open and there has been a long exposure of 
the pulp, penicillin therapy is suggested to help control infection and to create the optimum 
conditions for success. 

A. J. A. 


“ue B., Barron, S. E., and Crook, J. H.: Endodontia, St. Louis, The C. V. Mosby 
Co., 1950 

“2FBish, E. W.: Surgical Pathology of the Mouth, London, Pitman & Sons. 1948, p. 278. 

“BKronfeld, R.: Histopathology of the Teeth and Their Surrounding Structures, ed. 3, 
Philadelphia, Lea & Febiger, 1949. 

“MEllis, R. G.: The Classification and Treatment of Injuries to the Teeth of Children, 
Chicago, Year Book Publishers, Inc., 1945, p. 83.’ 


PERIODONTIA 


Pathogenesis of Alveolar Pyorrhea and Its Vitamin K Therapy. Shichiro Goto. The Ex- 
perimental Therapy (A Japanese Medical Journal) 258: 17, March, 1952. 


Alveolar pyorrhea develops from vitamin K deficiency. Five cases of the disease 
cured by vitamin K therapy have been reported. These may be regarded as first cases 
cured by an essential treatment in both oriental and occidental dentistries. 

Extension and penetration of gingival sac due to pathologic hyperplasia of its wall 
and pathologic hypersecretion are induced as a result of vitamin K deficiency and then 
a pustule is formed in the gingiva by the infection in the oral cavity. When the periodontal 
tissues become necrotic and rupture from malnutrition due to vitamin K deficiency, mas- 
tication is disturbed by loosening and pain of the teeth which finally come out. Then the 
alveolar bone atrophies and granular tissues heal with epulosis. Formation of tartar on 
teeth observed often in the disease is also due to vitamin K deficiency. 

HENRY M. GOLDMAN. 
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Operative Oral Surgery 


FRACTURES OF THE MANDIBULAR CONDYLE 


CoLONEL FREDERICK H. RICHARDSON AND C'APTAIN BERNARD M. CoHEN,* 
DENTAL Corps, UNITED States Air FORCE, 
Scotrr Arr Force Bass, IL... 


A DEFINITE problem exists in the treatment of fractures of the man- 
dibular condyle. There is a difference between fractures which occur 
in the region of the condyle and those which are sustained in areas which in- 
volve the teeth. The ordinary simple fracture can usually be reduced by 
bringing the teeth into occlusion and immobilizing the jaws. The presence of 
a fracture in the region of the condyle affects the occlusion of the teeth. How- 
ever, immobilization of the jaws will not always reduce or approximate the 
condylar fracture. As a result of this situation, it becomes necessary to con- 
sider a means of reducing condylar fractures other than immobilization of the 
jaws alone. 

There are a number of methods used in reducing fractures of the condyle. 
One of these has been the placement of a bite block between the posterior 
teeth on the affected side to distract the fracture, using interdental inter- 
maxillary wiring with elastic traction. Another is the use of external pin 
fixation of the Roger Anderson type. Unfortunately these do not always pro- 
duce the desired results. 

Open reduction provides an additional method of treatment which may 
prove more satisfactory. It facilitates the necessary approximation of the 
broken parts and the restoration of both occlusion and function. However, 
the region of the temporomandibular joint is an area in which it is diffieult 
to operate without damaging the seventh nerve. It is necessary to expose this 
region in a manner which will permit proper visualization and instrumentation 
and still place a cosmetic incision. 

Diverse opinions exist in the treatment of fractures of the mandibular 
condyle. For the most part, all but a few have advocated the policy of inter- 
maxillary wiring without open reduction. Such a diversity of opinion in the 
eare of this type of injury is indicative of a lack of a generally acceptable 
method of treatment. The dissatisfaction prevalent is very convincingly 
demonstrated by the following opinions: 

Erich and Austin' believe immobilization by interdental intermaxillary 
wiring is the only treatment indicated in condylar fractures regardless of the 
type of displacement. 

From the United States Air Force Hospital. 

The opinions and assertions contained herein are the private ones of the writers and are 
not to be construed as official or reflecting the views of the United States Air Force or the 
United States Air Force Service at large. 

—_— Mp ete Sen Senter Saction, Morrisania City Hospital, New York, N. Y.; on active duty 
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Bourgoyne? also feels that external pin fixation or open reduction of con- 
dylar fractures is not a good choice because of probable injury to the seventh 
nerve. 

On the other hand Padgett*® feels that disability and ankylosis may occur 
following fractures of the condylar neck. He also feels that open reduction 
is advisable in selected cases. 

Henny‘ is of the opinion that open reduction is indicated if definite benefit 
and better masticatory function results with no damage to the seventh nerve. 

Thoma’ is of the opinion that open reduction is the method of choice in 
many cases, and that conservative treatment will, in many instances, result in 
malfunction and derangement of the joint. 

It is our feeling that cases being considered for open reduction must be 
carefully screened since this procedure may not be necessary in all instances. 

The most common form of trauma is that caused by automobile accidents 
and blows sustained in fist fights or assaults with a hand-wielded weapon. 

A severe blow to the mandible may not result in fracture but may cause 
temporomandibular disturbances of several types. The most common injury 
to the joint is that which results in the tearing or laceration of the capsule. 
Usually the medial aspect of the temporomandibular capsule and the spheno- 
mandibular ligament offer little or no resistance to the trauma which may 
drive the head of the condyle into that region. The lateral portion of the 
capsular ligament is much stronger and tougher and is better able to resist 
tearing or laceration. This will give rise to diverse symptoms such as pain 
and trismus, to be followed by, at a later date, chronic temporomandibular 
subluxation or other disturbances. Occasionally the meniscus is loosened and 
torn from its place and pulled forward by the external pterygoid muscle into 
an anterior position. This will result in a mechanical locking of the teeth in 
occlusion, whereas a posterior locking of the meniscus will prevent the mouth 
from closing. Either of these conditions is in need of treatment. The rupture 
of the meniscus is rare but can give a similar picture. P 

Posterior displacement will oceur when the head of the condyle ig driven 
backward against the tympanic plate with rupture into the external auditory 
canal. This may also cause fluid accumulation in the middle ear and thus 
produce seventh nerve paralysis as a result of edema in the intracranial portion. 

Should the trauma be directed upward against the roof of the glenoid 
fossa, then the weakest point in the axis of the blow will usually fracture. 
This area is the condyle and the condylar head. This is readily understood 
when the relative sizes of the ramus and the neck of the condyle are compared. 

X-ray Technique for Fractures of the Mandibular Condyle* 

The necessity for proper and complete x-ray studies of the condylar area 
is very often overlooked. The routine lateral jaw, posteroanterior, and tem- 
poromandibular films are usually taken and the results are not always con- 


*Wilton E. Bonn (Radiography-Supervisory), Scott Air Force Base Hospital, Scott Air 
Force Base, Ill. 
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clusive. It is for this reason that the technique outlined below is suggested 
as a means: of securing an additional view which renders a diagnosis of the 
condylar area possible. (Fig. 1.) 

The standard 8 by 10 film is used in a cassette with a double intensifying 
screen placed on the table top. A Bucky diaphragm is not used beeause of 
the angulation of the tube. The Bucky grids cause interference with the cen- 
tral ray, resulting in a wiping effect on the film. 











AD 
SUT 




















heel 








Fig. 1.—Positioning of head to cassette and angulation of the tube for roentgenogram of 
condylar region. 


Placement.—The cassette is placed lengthwise on the top of the x-ray 
table, or it may be placed on the headrest of a standard dental chair which 
has been adjusted backward in order to give a similar position as described 
below. In using an x-ray table the patient lies on his back (supine) with his 
head in a true anteroposterior position. The chin is slightly retracted, which 
brings the head of the condyle closer to the film. The head of the affected 
condyle is placed approximately 2 inches from the upper margin of the cassette 
and 3 inches from the medial edge. (Fig. 1.) In using the dental chair the 
head assumes the same position with respect to the cassette as described pre- 


viously herein. 
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Position of the Tube.—A long cone is utilized and manipulated so that the 
central beam is directed 30 degrees (from the vertical) toward the patient’s 
feet and 15 degrees (from the vertical) laterally. The central beam enters 
the superior medial margin of the orbital ridge and projects through the floor 
of the orbit to the mandibular noteh. This will throw the zygomatie process 
lateral to the neck of the condyle. It will be noted that the zygomatie arch 
is well demonstrated in this projection. The target film distance is 25 inches. 
Suggested technical factors are 60 KVP, 10 Ma., at 2 seconds for a dental x-ray 
machine. 

There are almost no variations necessary because of differences in skull 


types, densities, or sizes. 
Types of Condylar Fractures 


A. Fracture of the Condylar Head.—TIractures of the condylar head may 
be of a number of types and varying in severity. The following is a brief 
description of variances found in fractures of the condylar head : 

1. Incomplete fractures with little or no displacement: Those cases having 
only a portion of the condylar head fractured, with little or no displacement, 
and in which no loss of function results because the continuity of the head and 
eondylar neck is not interrupted. Immobilization of the jaws is the only 
requirement in these cases. 

2. Incomplete fractures with dislocation of a segment: Those cases in 
which a portion of the condylar head is fractured and dislocated out of the 
capsule the continuity of the head and condylar neck is not interrupted, but 
a partial loss of function results due to the impingement of the broken frag- 
ment and laceration of supporting ligaments. Removal of this fragment may 
be necessary by open reduction. 

3. Complete comminuted fractures with little or no displacement of the 
segments: The continuity of the head and condylar neck is broken and com- 
plete loss of function results. However, the capsular ligaments maintain the 
fragments in a position which does not require reduction other than im- 
mobilization of the jaws. 

4. Complete comminuted fractures with dislocation of one or more seg- 
ments: Those cases in which the continuity of the head and condylar neck 
is broken and complete loss of function results. One or more fragments are 
dislocated extracapsularly which necessitates removal by open reduction or 
condylectomy. 

5. Fracture of the condylar head with extension into the condylar neck: 
Those tractures in which there is an involvement of the neck of the condyle 
varying from the greenstick type to complete dislocation of the condyle head 
extracapsularly. This type of fracture may be complete or incomplete. 

B. Fractures of the Neck of the Condyle.— 

1. Greenstick fractures: Incomplete fractures through the neck, which 
exhibit no displacement, and require no treatment other than immobilization 


of the jaws for a short period of time. 
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2. Slight displacement with good alignment: Complete fracture with in- 
terruption of the continuity of the bone, the alignment being such that with 
immobilization of the jaws with intermaxillary wiring for a period of approxi- 
mately six weeks, excellent union and function result. 

3. Gross displacement with overriding of the fragments: The condylar 
fragment is not displaced from the temporomandibular fossa but gross mis- 
alignment of the fractured end from the ramus is evident. This displacement 
may be mesial, lateral, anterior, or posterior and is of such a character that 
open reduction is necessary to bring the ends into alignment or gross mal- 
funetion or even nonunion may result. 

4. Displacement with rotation of the Condyle: The condylar head remains 
in the joint fossa but trauma has been so severe that the extracapsular liga- 
ments are torn, thus permitting the condylar head to rotate away from the 
lower ramus portion. The angle of rotation of the condylar fragment may be 
from 15 to 90 degrees away from the ramus. This misalignment is severe 
enough to require open reduction or, in some cases, condylectomy. 

5. Complete fracture with dislocation of the condylar head: Complete 
fracture through the neck is evident but the short condylar fragment is dis- 
placed out of the condylar fossa due to the rupture and tearing of the temporo- 
mandibular ligaments. The most frequent dislocation is medial. On oceasion 
the attachment of the external pterygoid muscle will be separated from the 
fragment, disrupting the blood and nerve supply and requiring the removal of 
the segment. 

6. Comminution of the condylar neck: Severe injury to the region of the 
condylar neck, on oceasion, may result in a number of small fragments which 
are either impacted upon each other or are grossly displaced. Comminution 
is severe enough in these cases to require open reduction or condylectomy. 

C. Subcondylar Fractures.—These are fractures below the condylar neck 
which occur in the ascending ramus. They are dealt with in this classification 
when the fracture line extends into the sigmoid notch from a point on the 
posterior border of the ascending ramus. These fractures may be greenstick, 
impacted, overriding, or grossly displaced. When no great displacement re- 
sults they are treated by immobilization. When gross misalignment results 
open reduction is the treatment of choice. 

D. Injury to the Meniscus.—The meniscus may be the portion of the 
temporomandibular joint which receives the greatest trauma. If it is torn, 
ruptured, or herniated in either a forward or backward position, exposure of 
the joint cavity may be necessary to remove the dise. If the external ptery- 
goid is torn from its attachment to the capsule, the dise may remain locked 
in whatever position the injury occurs. If the syndrome is not recognized 
early a later operation may be necessary to correct the residual symptoms. 


Rationale for Open Reduction 


The primary reason for the reduction of any fracture is to restore fune- 
tion, in so far as possible, to normal. The treatment which will best accom- 
plish this should be the one of choice. The only proviso or reservation is that 
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the treatment should be nondeforming and of benefit to the patient. It is a 
poor surgical triumph to correct a fracture and leave a paralysis of the 
seventh nerve. 

Open reduction is advised in all cases in which the fracture line is so 
widely separated that nonunion or fibrous union is likely. 

It is advised in all cases where the fracture is of such a type that mal- 
function or deformity will result if no treatment is undertaken other than 
immobilization. 

Anatomy of the Seventh or Facial Nerve 

The seventh nerve has both an intracranial and an extracranial course 
which requires separate description. We are primarily concerned with the 
extracranial course of the nerve in locating the site for surgery but we must 
understand the intracranial course so that trauma to the base of the skull may 
be evaluated with relation to the seventh nerve. 

The Intracranial Course of the Seventh Nerve——The seventh nerve is 
composed of both motor and sensory roots. The two roots pass to the internal 
acoustic meatus which is located at the posterior surface of the petrous portion 
of the temporal bone facing the posterior fossa of the skull. Both roots enter 
the internal acoustic meatus with the eighth nerve. The facial nerve leaves the 
auditory canal at the base of the acoustic meatus and enters the facial canal 
where it pursues a twisting course finally to exit from the stylomastoid foramen. 

The geniculate ganglion is a thickening of the facial nerve within the facial 
eanal (at the genu or knee). The greater superficial petrosal nerve originates 
from the geniculate ganglion within the facial canal and passes through the 
hiatus of the canal to the middle cranial fossa. It then passes into the pterygoid 
canal where it is joined by the deep petrosal nerve from the sympathetic plexus 
of the internal carotid artery. Within the pterygoid canal both nerves join to 
become the Vidian nerve and terminate at the sphenopalatine ganglion. 

The chorda tympani nerve arises from the facial nerve in the facial canal, 
enters the tympanic cavity, crosses the manubrium of the malleus, and passes 
through a small foramen at the inner end of the petrotympanic fissure (Gla- 
serian) which is located just posterior to the articular portion of the articular 
fossa. The nerve emerges between the internal and external pterygoid muscles 
and is joined by a filament from the otic ganglion of the fifth nerve. These then 
merge with the lingual portion of the fifth nerve to supply the taste fibers to 
the anterior two-thirds of the tongue and motor fibers to the submaxillary and 
sublingual glands through the submazillary ganglion. After leaving the stylo- 
mastoid foramen the seventh nerve gives off branches to the posterior belly of the 
digastric, posterior auricular, occipital, stylohyoid, and the muscles of ex- 
pression, as well as the accessory muscles of mastication. 

Beyond this point the facial nerve enters the substance of the parotid gland 
from the deep aspect of its posterior border. Here it divides into the temporal, 
zygomatic, buccal, mandibular, and cervial branches. The auriculotemporal 
nerve is formed by branches from the fifth and seventh nerves to take an up- 
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ward course toward the region indicated. There are no fewer than eight 
different types of arrangements of the fibers of the extracranial portion of the 
seventh nerve. The inability of the surgeon to plan a definite approach to each 
case is due to this peculiar arrangement of the plexus. Fig. 2 will give some 
idea of the complexity of the arrangement of the nerve supply to this region. 

The question of facial or Bell’s palsy should be considered from the aspect 
of trauma prior to surgery as a result of injury to the base of the skull with 
fracture in the petrous portion of the temporal bone. This region, it will be 
recalled, contains the intracranial portion of the seventh nerve. Trauma may 
produce facial paralysis at this point rather than at the extracranial portion 
of the nerve. It is also noted that disease of the middle ear or a fluid exudate in 
the internal acoustic canal will cause similar symptoms. This must all be noted 
prior to any attempt at surgical interference in this region. The most common 
site of trauma to the seventh nerve is beyond the exit of the nerve from the 
stylomastoid foramen. This region is most susceptible to the results of trauma 
since it is relatively less protected by bony portions of the skull. 

The relationship of the fifth nerve to the seventh through the chorda 
tympani and the auriculotemporal (fifth) and the otie ganglion must also be 
considered when diagnosis is a vague complaint. 

The relationship of the parotid gland to the seventh nerve is complex and 
often a souree of difficulty in surgery. The gland itself is covered by a thick 
heavy capsule from the fascia enveloping the neck. The outer layer is a con- 
tinuation from the fibrous capsule of the masseter and sternocleidomastoid 
muscles. This strong fibrous capsule is attached above the zygomatic arch. The 
deep layer runs to the medial border of the parotid gland and is derived from 
the same capsule. This places the medial border of the capsule against the 
lateral wall of the pharynx. Since the capsule is closed below (where it springs 
from the fascia of the neck), the one point at which infection may enter is from 
above where the fascia is not continuous between the styloid process and the 
internal pterygoid muscle. The sensory nerves of the gland, the auriculo- 
temporal and the major auricular, are all bound up within the substance of the 
parotid eapsule and must be identified in incising this region. 

The seventh nerve exits from the stylomastoid foramen at a level of the 
junction of the lower and middle thirds of the ramus and takes a course 
slightly forward and downward to enter the posterior superior portion of the 
parotid at a deep level. Beneath the seventh nerve lies first the posterior facial 
vein and then the external carotid artery. It must be emphasized that the 
seventh nerve lies deep in the gland so that incision of the capsule will not 
in any way endanger the nerve. Only when the substance of the parotid is 
entered is the contact with the seventh nerve made. The external carotid 
does not enter the gland at the base but at a level higher at about the top of 
the lower third of the ramus. 

Branches of the External Carotid Artery.—Ligation of the carotid artery 
occasionally becomes necessary to control excessive bleeding due to trauma or 
as a prophylactic measure prior to radical surgery in the region of the 
mandible or floor of the mouth. 
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The artery is usually ligated between its superior thyroid and lingual 
branches. An incision is made along the anterior border of the sternocleido- 
mastoid muscle from the angle of the jaw to the upper margin of the thyroid 
cartilage. The incision is explored and the platysma muscle is separated and 
the branches of the common facial are cut and tied. The fascia is retracted 
and the sternocleidomastoid muscle is separated. At the level of the greater 
horn of the hyoid bone the digastric muscle and the loop of the hypoglossal 
nerve cross the external carotid artery and must be carefully retracted with 
the lower portion of the parotid. The ligature is applied midway between the 
lingual and superior thyroid, being careful to avoid the superior laryngeal 
nerve which lies beneath the external carotid artery. The operation is com- 
pleted by suturing the fascia back over the sheath and replacing the sterno- 
cleidomastoid muscle and closing the skin and subcutaneous tissues. 


Surgical Approach to the Condyle and Its Neck 


There are various approaches to the region of the condyle and the condy 
lar neck. There are two types of incisions which have been used in this region. 
The incision which is made anterior to the ear (Blair) is angulated upward 
between the auriculotemporal nerve and the zygomatic branch of the facial 
nerve. This permitted access to the region if care was used in finding and 
dissecting the branches of the facial in this field. However, the size of the 
incision, as well as the possibility of traumatizing the palpebral branch of 
the seventh nerve, counts against this incision as the ideal approach. Both 
the curved and the question mark type of incision present a similar problem. 
Though they permit treatment with good results in many instances it was felt 
that a different approach might lessen the chance of trauma to the facial 
nerve. 

Anatomically, there is a definite portion of the ramus which is free of the 
forward slanting fibers of the masseter muscle. This region is the neck of the 
mandibular condyle. While the divisions of the seventh nerve within the 
gland are variable, the spot where the seventh nerve separates into the man- 
dibular and buccal branches is always free of fibers. It is at the neck of the 
condyle, therefore, that the situation is ideal for the execution of the operation. 
The incisions in this region do not have to be any greater in length than is 
necessary to expose this site. It was found that the condylar head can be 
approached through it. The vascular supply of this region is from the super- 
ficial branches of the external carotid artery. Both the external carotid and 
the posterior facial vein are situated deep in the body of the parotid gland. 
Bleeding in this area must always be controlled by local measures. In some 
unusual situation such as laceration of the internal maxillary artery it is con- 
ceivable that ligation of the external carotid artery may be necessary. It behooves 
the operator to be able to cope with this emergency, however farfetched it may 
seem. (Fig. 2.) 

The Operation.—The skin is incised at a point 2 or 3 mm. anterior to the 
tragus of the ear on a level with the center of the lobe. The incision is carried 




















FRACTURES OF MANDIBULAR CONDYLE 1157 


downward for a distance of about one and one-half inches. The bleeding is con- 
trolled in the skin and superficial fascia and the deeper parotid fascia is exposed. 
It is at this point that the auriculotemporal nerve and the great auricular nerve 
from the second and third cranials must be avoided. They lie superficial to the 
gland in the parotid fascia. However, this incision will seldom bring the opera- 
tor in the region of these structures. The superficial vessels require no ligation 
for the most part. The skin is then separated upward by blunt dissection for a 
distanee of about one inch in all directions to permit greater visualization of the 
parotid fascia. 





Fig. 2.—Drawing from dissection of anatomical specimen showing (parotid gland re- 
moved): 1, Zygomatic branch (facial nerve); 2, transverse facial vein; 3, buccal branch (facial 
nerve); 4, condylar neck; 5, masseter muscle; 6, mandibular branch (facial nerve) ; 7, cervical 
branch (facial nerve); 8, anterior facial vein; 9, platysma muscle; /@, internal jugular vein; 
11, external jugular vein; /2, great auricular nerve; 1/3, sternomastoid muscle; 14, posterior 
auricular vein; 15, seventh nerve (facial); 16, superior temporal vein; 17, temporal branch 
(facial nerve). 


The tough fascia is next incised and separated from the gland below. 


The substanee of the parotid is now exposed at its thinnest point over the 
ramus of the mandible. Division of the lobes of the parotid with a large Kelly 
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forceps enables one to encounter the bony substance immediately below the 
condyle. Anteriorly the fibers of the distal border of the masseter may be 
encountered. This is generally at a depth of about 10mm. (Fig. 3.) A small 
vein retractor is placed to facilitate visualization of the bony area below. The 
parotid is retracted upward from the distal border of the masseter and the en- 





Fig. 3.—Dissection carried through skin, parotid fascia, and parotid gland exposing the ramus 
of the mandible. 
tire area undermined. This is the most important phase in the entire pro- 
cedure if adequate exposure is to be had. The periosteum of the neck of the 
condyle is next incised and the fracture site exposed. If the fracture lies 
higher the dissection must be carried up along the bone. No branch of the 
seventh nerve should be encountered or even visualized in this approach. Once 
the fractures are located a special biangle retractor is inserted below the broken 
fragments to aid in fixation and to protect the internal maxillary artery below. 
The hollowed portion of the retractor also serves as an excellent guide to the 
passage and recovery of the wires used for the final immobilization. A hand 
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hone drill is preferred to the motor-driven type because no pressure need be 
exerted, using a sharp 20-gauge drill. A hole is bored in the lower fragment 
about 5 mm. from the fracture. (Fig. 4.) A stainless steel 0.018 inch gauge 
wire is passed through the lower fragment and picked up with a eurved mos- 
quito hemostat. A hole is next drilled in the condylar fragment approxi- 
mately 5 mm. from the fracture line. (Fig. 5.) 





Fig. 4.—Dissection carried upward exposing fracture site and drilling of hole in ramus fragment. 


An 0.018 ineh wire is bent double and passed through the hole in the con- 
dylar fragment. This is picked up with a curved mosquito hemostat. The 
wire previously threaded through the lower fragment is threaded through this 
loop about 1 em. and bent. The double wire is now used to pull the first wire 
back through the hole in the condylar fragment. The ends are approximated 
and the wire is twisted to maintain the reduction. (Fig. 6.) 

The presence of any other fractures in no way affects the treatment of 
the condylar fracture. They are treated in the usual manner and at an earlier 
date. 
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Anesthesia.—It is imperative that adequate anesthesia with muscular re- 
laxation be obtained. Relaxation is important because of the small site through 
which the reduction is accomplished. Nitrous oxide-oxygen combined with 
Pentothal Sodium endotracheal anesthesia supplemented with curare is an 
excellent choice. If multiple facial fractures are present it may prove ad- 
visable to perform a prophylactie tracheotomy and administer anesthesia 


through the tracheotomy opening. 





A B. 
Fig. 7.—A, Condyle projection showing overriding of fragments, July 21, 1951; B, condyle 
projection showing reduction and wiring of fragments, July 25, 1951. 


Case Reports 

Case 1.—A 24-year-old white man, in obvious distress, was admitted to 
Seott Air Foree Base Hospital as a result of an automobile accident on July 
21, 1951. The left side of his face was swollen and a sutured laceration about 
214 inches was present in the region of the symphysis. An attempt to open 
his mouth eaused considerable pain in the region of the left temporomandibu- 
lar joint. There was gross displacement of the fragments in the left body of 
the mandible. The distal fragment was elevated about 7 mm. and the buccal 
tissues were badly lacerated. There was distinct visible movement, with ecrepi- 
tus, when the mouth was closed. The remainder of the oral mucosa was nor- 
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mal in color and texture with no evidence of oral disease. The patient ex- 
hibited signs of mild concussion, with slight confusion, but obeyed orders and 
talked coherently. X-ray examination revealed fracture of the right body of 
the mandible compounded into the oral cavity with gross displacement. The 
left condyle was fractured through the neck with overriding of the ramus 
portion about 12 mm. 

On the first hospital day the fracture of the body of the mandible was 
reduced with intermaxillary wires and rubber band traction, and decision was 
made for open reduction of condylar fracture. Physical examination was 
essentially negative, as was the urine, serology, and hematology. The patient 
was placed on antibiotic therapy and prepared for the operating room. On the 
morning of July 25 open reduction was undertaken in the following manner. 
The left side of the face was prepared and draped to isolate the field. An in- 
cision was made about 2 or 3 mm. anterior to the tragus of the ear on a level 
with the center of the lobe. The incision was carried down for a distance of 
about 114 inches, and bleeding in the skin and superficial fascia controlled. 
The parotid fascia was exposed and an incision made at right angles to the 
skin incision through the fascia. A blunt dissection through the parotid gland 
below exposed the fracture site. A special condylar retractor was used to 
elevate the fragments and a hole was drilled into both sides and 0.018 inch 
stainless steel wire was passed. The wire suture was tightened into place 
thus reducing the fracture. Incision was closed with gut and silk. The pa- 
tient exhibited a normal postoperative recovery with no evidence of seventh 
nerve damage. Seven weeks later intermaxillary wires were removed and the 
patient functioned normally in every respect. (Fig. 7, A and B.) 


Case 2.—A 24-year-old white woman, in obvious distress, was admitted to 
Seott Air Force Base Hospital as a result of an automobile accident on April 
12, 1952, in which she sustained a fracture of the right mandibular condyle 
and symphysis, as well as a full thickness loss of skin on the forehead and 
nose. The right side of the face was swollen and hidden beneath a large 
bandage which had been placed over a defect in the forehead and nose. There 
was obvious difficulty in talking and considerable pain resulted from move- 
ment of the mandible. The maxilla was edentulous but the broken denture 
was recovered and repaired for utilization in the reduction. There was a 
14-inch separation between the right mandibular central and lateral incisors 
indicative of fracture in that region. Remainder of physical examination and 
laboratory report was essentially negative. The x-ray revealed a fracture 
through the base of the right condylar process with marked angulation and 
displacement medially. There was a 90 degree rotation of the smaller con- 
dylar fragment from the ramus. 

A east silver splint was constructed and used to reduce the mid-symphysis 
fracture and decision for open reduction of the condylar fracture was made 
on April 18, 1952. The patient was prepared for the operating room. The 
skin anterior to the ear and side of the face was prepared and draped in the 
usual manner. Incision was made 1 or 2 mm. from the ear, extending from 
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the center of the ear downward about 114 inches. The parotid fascia was 
exposed and incised in the usual manner and the fracture site exposed. The 
condylar head was found to be rotated out of the fossa medially and at right 
angles to the ramus. The head of the condyle was repositioned in the glenoid 
fossa and held while a hole was drilled into both sides of the fracture site. 
A small stainless steel plate was fitted and screwed into the small fragment 
first and then into the ramus portion, thus accomplishing the reduction and 





A. B. 


Fig. 8.—A, Posteroanterior view showing dislocated fracture of right condylar head 
medially 90 degrees, April 12, 1952; B, posteroanterior view showing reduction by means of 
mandibular splint, nasomandibular fixation, and condylar reduction with metallic bone plate, 
April 20, 1952. 


retention of the smaller fragment in the fossa. The incision was closed in the 
usual manner. A smal] incision was next made beneath the right infraorbital 
rim and the floor of the orbit exposed. A small hole was drilled through the 
infraorbital ridge and a stainless steel wire passed through this opening and 
downward into the mouth. The incision was closed with 000 silk. The denture 
was replaced in the mouth and the mandible immobilized by tightening of the 
infraorbital wire through the east silver splint. There was some slight de- 
rangement of the seventh nerve for a period of several weeks but eventually 
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the condition cleared and normal function was restored. Approximately seven 
weeks later the splint and the infraorbital wire were removed and complete 
function was restored. (Fig. 8, A and B.) 


Conclusion 


1. Fractures in the region of the mandibular condyle have been discussed. 
2. The anatomy of the region and the various types of treatment used 


have been presented. 
3. The necessity for open reduction together with a new approach to the 


region has been suggested. 
4. A technique for x-ray visualization of the neck of the condyle has been 


presented. 
5. Two case reports are presented to illustrate typical cases. 
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FOREIGN BODIES 


IRVING SALMAN, D.D.S., F.A.C.D.,* AaNp Irwin LANGEL, D.D.S.,** 
New York, N. Y. 

For EIGN BODIES, misplaced in the hard or soft tissues of the oral cavity, 

are not a common occurrence but they do present a problem and hazard to 
the dentist. Their position in the tissues of the mouth, and the adjacent struc- 
tures, is the result of accident, either avoidable or unavoidable, and they 
should be removed if at all accessible. If they are extremely difficult to ap- 
proach, it might be discreet to wait for further reaction as some foreign bodies 
are very well tolerated by the tissues. If an inflammatory process is activated 
by the foreign body, it must be removed. 

A preventive measure is the selection of the proper armamentarium in 
performing any surgery in the mouth. Burrs, chisels, and elevators should 
be of the correct size and thickness for the particular operation on hand; 
otherwise accidents will occur that in the usual course of the operation would 
not. 

Recognition of foreign bodies in the tissues depends upon obtaining an 
accurate history, careful palpation, anc definite roentgenograms. Further 
roentgenographie studies are necessary for specifie localization of the foreign 
body in the soft tissues or the bone. This information is essential for proper 
operative procedure. Lack of this information may result in much trauma to 
the part and severe postoperative sequelae. 

In contemplated surgery for the removal of foreign bodies the exposure 
should be ample enough to allow for direct vision. It is not advisable to at- 
tempt to incise directly to the object but rather, if possible, to make a flap and 
use careful dissection, holding aside all important structures. 

Possibly the most frequent site for the accidental lodgment of foreign 
bodies is the alveolar processes of the upper and lower jaws. The accident 
usually oceurs during the removal of a tooth or teeth and the foreign bodies 
may inelude such materials as the tips of elevators, forceps, burrs, various 
kinds of filling materials, or even portions of the crowns and roots of teeth 
themselves which may have been pushed into deeper structures such as the 
mandibular canal or maxillary sinus in an attempt to remove them from the 
socket. Broken needles are frequently found in the soft tissues in and around 
the alveolar processes, either above or beneath the periosteum and in the soft 
tissues medial to the inner border of the ramus of the mandible. 


*Assistant Professor of Oral Surgery, New York University College of Dentistry; Direc- 
tor of Dental Department and Attending Oral Surgeon, Beth Israel Hospital. 

** Assistant Clinical Professor of Oral Surgery, New York University College of Dentistry ; 
Oral Surgeon, Rockaway Beach Hospital. 
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The following roentgenograms were taken immediately after exodontia. 
They show frequently what happens during tooth extraction no matter how 
careful the operator might be (Fig. 1). 

There are times when it is difficult to determine whether the foreign body 
is in the deeper structures or has been lodged superficially. In Fig. 2 a root 
is shown which was in the maxillary sinus. In Fig. 3 the root is in the palatal 
soft tissues and cannot be distinguished roentgenographically from the root 
in the maxillary sinus. Unless there is definite information as to the exact 





Fig. 1.—Foreign bodies discovered in immediate postoperative x-rays. 





Fig. 2. Fig. 3. 


Fig. 2.—Root apex in maxillary sinus. 

Fig. 3.—Root apex in palatal soft tissues. 
position of the foreign body it is advisable first to explore carefully the super- 
ficial tissues before exposing the deeper structures. This was not done in 
the above case and the maxillary sinus was explored before the root was found 


in the palatal tissues. 
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Case Report 
1. Foreign Body in the Floor of the Mouth 


In this case, a 24-year-old female patient presented with the complaint of a feeling 
of roughness and hardness in the floor of the mouth. There was infrequent bleeding of 
short duration, the last episode occurring three weeks previous to this examination. The 
patient gave a history of being cut in the floor of the mouth, on the left side during routine 
operative dental procedure, seven months previously. Further questioning elicited the in- 
formation that there was no noticeable swelling at any time either in the floor of the 
mouth or in the submaxillary region. The patient had noticed no impairment of salivary 
gland function. 

Visual examination revealed a raised line of scar tissue running at a right angle to 
Wharton’s duct about 1 em, distal to the opening of the duct. There was a minute 
opening at the side of the scar. Palpation revealed a generalized hardness and slight 
elevation of the floor of the mouth on the left side. A small probe passed through the 


opening at the side of the sear struck a hard object at the depth of 2 mm. 





Fig. 4.—Disk in floor of mouth. 


Roentgenographic examination revealed foreign bodies in the floor of the mouth 
which seemed superimposed on each other. The foreign bodies were well outlined and did 
not look typical of salivary caleulus (Fig. 4). The patient was advised of the presence of 
the foreign bodies and that their removal was indicated. 

Under local anesthesia a 2 em. incision was made running posteroanteriorly and 
slightly medially to Wharton’s duct. The lips of the wound were held apart and by blunt 
dissection the foreign bodies were exposed and then removed. The wound was closed. The 
patient was given penicillin parenterally and the course of healing was uneventful, except 
for a numbness of the tip of the tongue. Sutures were removed the fourth postoperative 
day. Two weeks following the operation the paresthesia of the tongue disappeared. 

The foreign bodies proved to be four separate pieces of a three-fourths inch separating 
disk that had apparently been lodged in the tissues of the floor of the mouth for seven 
months with little reaction (Fig. 5). 

The patient did not know that there was a disk left in the tissue at the time of the 

accident; she did become cognizant of it after removal. A lawsuit resulted. From a 
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legal and ethical view the patient should always be told of the presence of remaining roots 


needles, or any other foreign body, even though there is no attempt at removal, to prevent 
just such an experience. 





Fig. 5.—Broken pieces of disk after removal. 





Fig. 6.—Broken elevator in body of mandble. 





Fig. 7.—Occlusal film of broken elevator in body of mandible. 


2. Foreign Body in the Body of the Mandible 


This patient, a 35-year-old weil-nourished man, with no complaint, knew that there 
was a broken instrument embedded in the body of the mandible on the right side. This 
had occurred four weeks previously during the extraction of a lower right second pre- 
molar. The tooth was removed successfully but the instrument which had penetrated 
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deeply into the bone distally and inferiorly to the socket remained. The wound had healed 
uneventfully and the patient had delayed the removal of the foreign body for this reason. 

Lateral jaw roentgenogram (Fig. 6) revealed a narrow foreign body approximately 8 
mm. long embedded in the body of the mandible anterior and inferior to the mesial root of the 
lower right first molar. An occlusal film (Fig. 7) confirmed the localization and indicated 
that the instrument end might be lying in the lingual plate of bone. 

Under local anesthesia a flap was made buecally extending from the first premolar on the 
right side distally to the second molar. The mucous membrane and periosteum were reflected 
and the buccal plate of bone removed in the area indicated by the roentgenograms, The 
foreign body was found in the lingual plate of bone and removed. The bone was smoothed; 
sulfathiazole powder was placed in the wound. The flap was returned to place and sutured. 
Penicillin was given parenterally. The postoperative course was uneventful and the patient 


was dismissed one week later. 
3. Root Apex in the Inferior Alveolar Canal 


The patient, a well-nourished adult man, presented with the chief complaint of 
paresthesia of the lower lip on the left side. Questioning revealed that the lower left 
second premolar had been extracted two weeks previously and that the apical portion of 
the tooth had been fractured. An attempt to remove the root tip had been made at the 
time of the extraction but was unsuccessful. There was a history of profuse bleeding 
during and immediately after the extraction. The postoperative sequelae had been swell- 
ing, eechymosis, some trismus, pain and numbness of the lip. The last symptom was 
continuing. Clinical examination revealed a normally healing socket with no swelling of 
the part. Roentgenographic examination revealed the apex of the lower left second pre- 
molar displaced, distally and inferiorly from its normal position in the socket (Fig. 8, 4). 
Because of the subjective symptom of paresthesia and the history of profuse bleeding at the 
time of the attempted removal it was thought that the apex was in the mandibular canal. It 
was decided to remove the root apex to relieve any possible pressure on the inferior alveolar 


nerve which might result in a permanent paresthesia. 





A, B. 


Fig. 8.—A, Root apex in inferior alveolar canal; B, postoperative film after removal of root 
apex from inferior alveolar canal. 


Under local anesthesia, a block of the inferior alveolar nerve and supplementary injee- 
tion for the buecinator nerve, a vertical incision was made mesial to the first premolar, con- 
tinuing around the necks of the teeth to the distal of the first molar. The mucoperiosteum 
was reflected, care being taken not to disturb the mental nerve at its exit from the foramen. 
A window was cut in the bone at the apex of the seeond premolar socket and enlarged distally 
and inferiorly until the mandibular canal was reached. The buccal plate of bone was removed 
until the inferior alveolar vessels were seen. When the vessels and nerve were held aside the 
root tip could be seen in the canal, lingually and inferior to the vessels and nerve. It was 
teased out of the canal and the vessels and nerve were allowed to slip back into place. The 
bone was smoothed and the mucoperiosteal flap was returned to position and sutured 


Fig. 8, B). 








1170 IRVING SALMAN AND IRWIN LANGEL 
The postoperative course was uneventful. The paresthesia of the lip and chin disap- 
peared gradually and all sensation had returned by the end of the eighth week postoperatively. 


4. Root in the Floor of the Mouth 


This patient, an adult man, was in some distress although he had no severe pain. 
Several hours before the lower left third molar had been removed, an apex of the root 
was fractured. In the attempted removal of the root tip it had been pushed through the 
thin lingual plate of bone on the inner surface of the body of the mandible into the sub- 


maxillary space. 





A B. 


Fig. 9.—A, X-ray showing root apex in floor of mouth: B, postoperative x-ray after removal 
of root apex from floor of mouth. 


Roentgenographic examination revealed the foreign body lingual to the mandible and 


just superior to the lower border. The small film gave no indication of the root tip being 


lingual to the mandible but this was very clearly shown in the occlusal film (Fig. 9, 4). 
Clinical examination revealed the open socket of the third molar. Digital palpa- 


tion did not reveal the presence of the root tip in the floor of the mouth. There was no 


swelling and no difficulty in swallowing. 

Under local anesthesia, a 2 em. incision was made in the mucous membrane of the 
floor of the mouth lateral to the submaxillary gland. Thereafter blunt dissection was em- 
ployed, care being taken not to injure the lingual nerve. Pressure upward was applied 
to the soft tissue medial to the angle of the jaw, raising the floor of the mouth. The root 
tip came upward and forward with the tissues and was removed. The tissues were al- 
lowed to fall back into place and the incision was sutured (Fig. 9, B). 

The postoperative course was usual. There was some pain and discomfort on swal- 
lowing because of the swelling in the floor of the mouth. 
third postoperative day and the tooth socket and wound in the floor of the mouth went 


The sutures were removed the 


on to heal normally. 
of third molar apices lying toward the lingual, care should be exercised 


In these cases 
The lingual plate of bone in this 


and no injudicious use of elevators should be applied. 


area is often quite thin and undue pressure will easily force a root into the soft tissues of 


the submaxillary space. 
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5. Broken Needle in the Pterygomandibular Space 


The patient, a well-nourished adult man, presented a history of a needle broken 
during an injection on the right side of the jaw the previous day. The patient was ex- 


tremely apprehensive about the presence of a broken needle in his mouth and wished it 
removed at the earliest possible moment. 

Clinical examination revealed an apparently intact 
There was no trismus, swelling, or 


mucous membrane with no at- 
tempt having been made to remove the foreign body. 
pain. 

Posteroanterior and lateral plate roentgenograms revealed the major portion of a 
needle on the inner surface of the right ramus of the mandible located in the soft tissues 
between the lingula and the sigmoid notch. The lateral plate was taken with a syringe 
und needle in position for the inferior alveolar injection. This narrowed the limit of the 


localization (Fig. 10). 





Fig. 10.—Lateral view showing broken needle in pterygomandibular space. 


Under local anesthesia an incision was made at right angles to the broken needle 
and medial to the internal oblique line through the mucous membrane 
The lips of the wound were held apart and blunt dis- 
It was lifted 


slightly posterior 
and immediate underlying tissues. 
section was used until a curved explorer was placed underneath the needle. 
until it could be grasped with a thin hemostat and removed. The incision was closed by 
sutures. There was the expected postoperative trismus and difficulty in deglutition which 
lasted for a few days and then disappeared. 

In removing a needle from the pterygomandibular space care should be taken to 
avoid the lingual nerve which branches off the mandibular nerve in this region. If it is 
seen it should be held apart during the operation and repositioned before closing the in- 


cision. 


6. Broken Needle in the Soft Tissues of the Maxilla 


A young male child, aged 10, presented with a broken needle lodged in the tissues of 
the upper jaw. The accident had occurred two months previously while an infiltration in- 
jection was being given for the extraction of an upper right first molar. The tooth was 
extracted at the time of the accident but no attempt was made to remove the foreign 


body. 
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Clinical examination revealed a normal mucous membrane. Palpation did not re- 
veal any particular raised area or any indication of where the needle might be located. 
Roentgenogram revealed the broken needle in the region of the upper right first 
molar (Fig. 11). Further attempts at localization were of no avail, but on further ques- 
tioning it developed that the needle was broken at the time of the buccal puncture. 

. Under local anesthesia a flap was raised on the buccal side. There was no evidence 
of the needle on the surface of the bone. Exploration of the flap revealed the needle 
enmeshed in the periosteum of the flap which was slightly thickened possibly due to the 
reaction to the foreign body. The needle was removed and the flap sutured. 


The postoperative course was uneventful and in a week the patient was dismissed, 


3 





Fig. 11.—Broken needle in region of upper right first molar. 


7. Beak of Forceps in the Soft Tissues of the Floor of the Mouth 


A 20-year-old well-nourished male patient, referred by his dentist, presented a swell- 
ing in the floor of the mouth on the left side medial to the third molar area and extending 
forward to about the first molar area. There was some soft swelling below the border of 
the mandible on the left side. There was difficulty in swallowing and a partial trismus 
present. 

There was a history of the extraction of the lower left third molar a week previously. 
At the time of extraction the lingual beak of the forceps was broken in the tissues and 
the operator made an unsuccessful attempt to remove it. 

Intraoral examination revealed retarded healing of the socket of the third molar. 
Digital palpation indicated no fluctuation. Temperature by mouth was 99.6° F, 

Roentgenographic examination localized the foreign body in the soft tissues of the 
submaxillary region (Figs. 12 and 13). 

Local therapy of hot intraoral saline irrigations was begun hourly and antibiotic 
therapy of 1 Gm. of aureomycin daily divided into four 250 mg. doses was prescribed. 
After ninety-six hours of this therapy the swelling remained and a slight purulent dis- 
charge was noted on the lingul lip of the third molar socket. A probe revealed a gauze 
packing in the lingual tissues. This was removed and rapid resolution of the swelling 
followed. It is of note that the mention of a packing had not been obtained in the origi- 
nal history from his dentist. 

A lateral plate taken after the swelling had subsided showed the foreign body con- 
siderably superior to the position indicated in the original plate (Fig. 14). At this time 
the foreign body could be palpated. 

Under local anesthesia a 2 em. incision was made in the floor of the mouth lateral 
to the left submaxillary gland. Pressure was exerted upward and forward on the soft 
tissues under the angle of the mandible on that side. With blunt dissection the beak of 
the forceps was seen and recovered and the wound sutured. Recovery was uneventful. 

Actually this was a case of two foreign bodies, of which the gauze packing was a 


greater irritant to the tissues than the metal. 
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Fig. 12.—Beak of forceps in floor of mouth. 





Fig. 13.—Occlusal view of beak of forceps in floor of mouth. 





Lateral plate after swelling subsided with foreign body considerably higher. 


Fig. 14. 
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Summary 


In summary it is pointed out that foreign bodies should be removed if at 
all accessible. At all times the patient should be informed of their presence 
both from an ethical and legal point of view. 

It is a fairly constant rule that if a foreign body that moves or is movable 
is lodged in a part of the human body it will cause trouble at some time or 
other. We do know that foreign bodies in immovable parts will remain in situ 
for many years, causing no disturbance that is evident. 

This is not the whole story with broken instruments and needles, however. 
In spite of the opinion one may hold that here is no necessity for the removal 
of any particular foreign body of this type, there is a fear on the part of the 
patient which cannot be eradicated that these instruments may do some harm. 

Careful histories should be recorded, proper roentgenograms should be 
taken for localization, and the patient evaluated clineally before any surgery 
.is done. Finally, postoperative roentgenograms should always be taken after 
surgery in the mouth to eliminate the accidental retention of foreign bodies in 
an open wound. These foreign bodies may be removed easily at the time of 
operation. Later they may present a much more formidable problem. 


References 


Mead, 8. V.: Oral Surgery, St. Louis, 1933, The C. V. Mosby Company. 

Salman, Irving: Sialothiasis, Dental Cosmos 73: 357, 1931. 

Salman, Irving: Salivary Calculus of the Submaxillary Gland, D. Digest 39: 222, 1933. 
Thoma, Kurt H.: Oral Surgery, vol. 1, St. Louis, 1948, The C. V. Mosby Company. 
Winter, Leo: Operative Oral Surgery, St. Louis, 1947, The C. V. Mosby Company. 











ae 





MIXED TUMOR OF THE PALATE 


JAMES H. Quinn, D.D.S.,* Camp PENDLETON, CALIF., AND 
Haro_p M. Fuuimer, B.S., D.D.S.,** New ORLEANS, La. 


ONFUSION exists as to the classification of various types of mixed tumors 
C as well as to the type of cell or cells from which each tumor arose. Some 
tumors of the salivary and mucous glands are composed of cells that are in- 
distinguishable from the normal cells of that particular gland from which it 
arose. These tumors are called adenomas by most authors and investigators. 
However, when a tumor of the salivary or mucous glands arises which con- 
tains a considerable amount of connective tissue, or cells resembling myoepi- 
thelial cells, or bone, or cartilage, in addition to the glandular epithelial cells, 
the tumor is then classified by most pathologists as a mixed tumor of salivary 
gland type. Thoma! and Cheyne and associates? have examined many of these 
tumors and have classified them. Other competent pathologists*’ have also 
examined many cases of mixed tumors and have derived other conclusions and 
classifications. In view of this fact, it is evident that no classification of these 
tumors to date is satisfactory. Willis* may have the answer in stating, ‘‘ These 
tumors are not mixed but arise from and consist of salivary epithelial tissue 
only; with rare exceptions, they contain no mucous connective tissue and no 
cartilage, and in those rare tumors in which cartilage or bone is present, this 
is quite different from the supposed cartilage so common in tumors, and has 
clearly arisen by metaplasia in the connective tissue stroma, just as may oc- 
casionally happen in many other kinds of tumor.” We believe there is con- 
siderable merit to this point of view. We do not wish to attempt solving this 
controversy, nor do we wish to provide an acceptable classification. However, 
the case we are reporting varies somewhat microscopically from those we have 
personally seen, and eneountered in the literature. We recognize this as a 
variant and not warranting a separate classification. It is for this reason that 
we report this case. 

Case Report 
History.—A white woman, aged 59, presented herself to the oral surgery department 
of Loyola University School of Dentistry stating that she had noticed a lump in her palate 
two years previously that had steadily increased in size. The lesion had not caused her any 
pain, but her relatives insisted that she have it investigated to rule out a possible malig- 
nancy, 
Clinical Examination.—A lesion was found at the junction of the hard and soft 


palates to the right of the midline (Fig. 1). It was a soft circumscribed lesion, sub- 


The opinions expressed in this article do not reflect the views of the United States Naval 
Dental Corps. 

*Oral Surgeon and Member of Maxillo-facial Surgical Team, United States Naval Hos- 
pital. 

**Associate Professor of Pathology, Loyola School of Dentistry. 
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Fig. 1. 





Fig. 





Fig. 3. 





Fig. 1.—Clinical appearance of the mixed tumor of the palate at the posterior aspect. 
Fig. 2.—The tumor almost completely dissected out. 
Fig. 3.—Operative site sutured and the relaxing incision apparent. 
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mucosally located, about 2.5 em. in size. The patient first noticed it about two years pre- 
viously when, looking in a mirror. There was no sign of inflammation of the mucosa cover- 
ing the tumor, and there was no draining fistula. A tentative diagnosis of mixed tumor, 
salivary gland type, was made because of the history, clinical appearance, and location 
of the mass. 

A biopsy was taken which confirmed the tentative diagnosis of mixed tumor, salivary 
gland type, of the palate. 

Preoperative Treatment.—Before surgery was undertaken it was considered advisable 
to construct a clear acrylic palatal appliance with wire clasps for retention. This acrylic 
covering would keep the food and debris out of the wound, maintain the palatal tissue in 
position, and hold a medicament in place over the wound to promote rapid granulation. 

Operation.—Bilateral posterior palatine injections and a nasopalatine injection were 
given, together with infiltration of the soft palate posterior to the tumor, to obtain pro- 
found anesthesia to the area. An elliptical incision was made encompassing the mass with 
the points of the ellipse directed anteroposteriorly. A medium-sized dental curette was 
used to remove the tumor and attached superficial mucosa. The mass was well encapsulated 
and was detached very easily from the surrounding tissue (Fig. 2). The resulting defect 





Clear acrylic palatile splint in place, holding chlorophyll ointment in contact with the 


issues. 


Fig. 4. 


was found almost to perforate into the nasopharynx superiorly. To close the elliptical 
opening, relaxing incisions were made on either side about % inch away. The palatal 
tissue was undermined completely from the bone from the incision toward the defect. 
After the tissue was completely loosened on either side, it was pulled together and sutured 
with 000 black silk suture resulting in primary closure (Fig. 3). This was done to prevent 
a possible perforation into the nasopharynx from developing. The acrylic plate was deep- 
ened on the tissue side to hold a chlorophyll ointment which aided rapid proliferation of 
granulation tissue (Fig. 4). The chlorophyll ointment was replaced every forty-eight 
At the end of this time, the relaxing incisions were well granulated 
The tumor was sent to the pathology department of Loyola 
diagnosed it as an unusual type of mixed tumor 


hours for one week. 
and sutures were removed. 
University where one of us (H. M. F.) 
of the salivary gland type. 
Histopathology.—The tumor contained a few sheets or strands of connective tissue. 
It also contained a small portion of fat. However, the bulk of the tumor was composed 
of epithelial cells that made no attempt at glandular formation. There was some attempt 
at palisading (Fig. 5). The tumor is very cellular. The nuclei of the epithelial cells were 
large and vesicular, and varied from round to irregular to oblong (Fig. 6). The cytoplasm 


l 
stained pale with eosin, and had indistinct borders. There were a few mitotic figures. 











Fig. 5.—Photomicrograph of the mixed tumor showing the dense epithelial cellular struc- 
ture with some attempt at palisading but none to form glands. 

Fig. 6.—Photomicrograph demonstrating the variations in nuclear structure and form. 

Fig. 7.—Photomicrograph of the hyaline eosinophilic staining material found interspersed 
between the masses of epithelial cells. 
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Some of the nuclei were hyperchromatic. Interspersed between these-.masses of epithelial 
cells were hyaline eosinophilic staining masses of material probably representing secretory 
products of the epithelial cells (Fig. 7). The tumor varies from those previously described 
in that the tumor is composed primarily of masses of glandular epithelial cells making no 
attempt at glandular formation, with some palisading, and the conspicuous deficiency of 


connective tissue elements. 


Fig. 8. 





Fig. 9. 


Fig. 8.—Erythema resulting from postsurgical x-ray therapy using a small (3.5) peroral 
cone of 300 r for twenty days. 
Fig. 9.—Site of mixed tumor eight months postoperatively with no sign of recurrence. 





Postoperative Treatment.—After the soft tissue had healed, the patient was sent 
to the radiology department of Charity Hospital, New Orleans, for a prophylactic course 
of x-ray therapy. This treatment is recommended by Dr. Manuel Garcia* for all mixed 
tumors, salivary gland type, and consists of 300 r administered for twenty days using a 
3.5 em. peroral cone, the diameter of which circumscribed the area where the lesion had 


*Chief of the Department of Radiology, Charity Hospital, New Orleans, La. 
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been removed. Fig, 8 shows the resultant erythema after x-ray therapy. The patient 
has been followed for eight months (Fig. 9) with no sign of recurrence, and will be fol- 
lowed periodically for at least five years, 


Summary 


A ease of an unusual type of mixed tumor of salivary gland type of the 
palate has been presented, with the surgical technique and a discussion of the 
histopathology. 
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MEDIAN PALATINE CYST 


CapTAIN DouGLAs W. FReriIcHs, MepicaL Corps, UNITED STaTES ARMY, AND 
CAPTAIN SAUNDERS W. SPOONER, DENTAL Corps, ARMY OF THE UNITED STATES, 
Fort Situ, OKLA. 


“Bien of the soft tissue and bony structure surrounding the oral cavity 
are constantly a problem in diagnosis and treatment for the dental and 
medical professions. Although histopathologic study of these oral cysts may 
be necessary for final diagnosis, often the nature of the growth may be sus- 
pected by consideration of its location and a knowledge of the embryology of 
the area. Accurate diagnosis may be of great importance in the treatment, not 
only to prevent recurrence of the lesion, but to spare uninvolved teeth and 
bony structures of the face. With these facts in mind the following ease re- 
port is presented. 
Case Report 

A 22-year-old Negro man was initially seen on July 17, 1951, in the ENT Clinic of 
United States Army Hospital, Fort Sill, Okla., complaining of ‘‘a hole in roof of his 
mouth’’ (Fig. 1). This defect was noticed approximately one week previously. At that 
time, the patient noticed a blood-tinged oral discharge and an unusual resonance to his 
voice. The next few days food persistently was retained in this palatine hiatus and the 
patient sought treatment at his local dispensary. He was referred subsequently to the 
ENT Clinic and admitted to the hospital. 

Past History——The patient was born in Arkansas and apparently enjoyed a healthy 
childhood. He moved to Chicago at the age of 16 years and continued to be in good 
health until 1947, when he contracted syphilis. He stated that a penile chancre was present 
at that time. Syphilis was treated in a Chicago antisyphilitic clinie with multiple penicillin 
injections for an eight-day period. He was dismissed as adequately treated. In January, 
1950, the patient was inducted into the Army. A review of the initial induction physical 
examination record revealed no mention of palatine abnormality. The serology was nega- 
tive. 

Physical Examination.—The patient was a well-developed Negro man. Vital signs 
were within normal range. The head and neck were superficially normal. The pupils 
were equal and round and reacted to light and accommodation. The nose revealed normal 
nasal mucosa, but the floor of the nasal vault seemed slightly elevated. The mouth re- 
vealed a 2 by 3 em. diameter hole in the hard palate leading into a large cavity. This 
cavity was lined with a glossy pink mucosa, No connection between the cavity and the 
nasal passages was present. A probe inserted through the opening of the palatine cavity 
revealed extension anteriorly and laterally approximating the roots of the teeth. There 
was no ulceration or necrosis suggestive of malignancy. The remainder of the physical 
examination, including neurologic study, was negative. 

Laboratory.—Urinalysis was negative; serology was negative. The white blood cell count 
was 5,700, with a normal differential; red blood count, 4.5 million, and hemoglobin was 


From the Otolaryngology and Oral Surgery Sections, United States Army Hospital. 
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12.5 Gm. Lumbar puncture revealed normal cerebrospinal fluid pressure of 200 mm. H,O 
with grossly clear fluid. The cell count, globulin, and protein were all within normal limits. 
Spinal fluid cardiolipin was negative. 

X-ray Examination.—Chest roentgenogram was negative. Paranasal sinuses were 
clear. On the lateral sinus film a defect in the anterior portion of the bony palate was 
noted. Eight c.c. of Lipiodol were instilled into the cavity through the hiatus in the 
palate and x-ray films were taken (Figs. 2 and 3). The palatine defect was visualized filled 
with Lipiodol. There was no evidence of a nasal fistula or other openings extending from 
the walls of this cavity, except for the defect in the bony palate which extended into the 
mouth. 

Operative Note——On July 26, 1951, under general anesthesia, a small punch biopsy 
was taken from the posterior margin of the palatine hiatus. The entire cavity was cu- 
retted and the specimens were sent to the pathologic laboratory for examination. 





Fig. 1.—View of hiatus in the palate leading into median cyst cavity. 


Pathologic Report.—Gross: The specimen consisted of about eight small bits of 
tissue, the largest measuring 9 mm. in its greatest length. They were colored tan to blue. 
Microscopic: The specimen consisted of multiple fragments of tissue, some of which were 
dense connective tissue covered in part by stratified squamous epithelium. The tissue 
beneath the epithelial surface in some areas shows inflammatory change characterized by 
the presence of lymphocytes and eosinophils. Several small fragments of stratified squa- 
mous epithelium were found beside the underlying stroma. One small fragment of fibrous 
tissue was seen which was loose in structure and covered by a transitional type of ‘epi- 
thelium. This appeared to be a portion of the cyst wall. No mucous glands were seen 
in the section. 

A correlation of the above findings, along with a knowledge of the location of the 
cavity, led to a final diagnosis of a median palatine cyst. 

After extraction of several infected teeth, an acrylic prosthetic appliance was made 
by the dental department (Fig. 4). The patient was returned to full duty on Aug. 1, 
1951, with instructions to return for outpatient follow-up. 
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A final visit to the ENT Clinic was made on Sept. 21, 1951. The cavity in the palate 
appeared to be decreasing in size. The prosthetic appliance fitted snugly against the 
palate and prevented the cavity from filling with food (Fig. 5). 











Fig. 5.—Dental prosthesis in position. 


Comments 

Nonodontogenic epithelial cysts are classified by Thoma’ as median eysts, 
globulomaxillary cysts, nasoalveolar cysts, and nasopalatine cysts. The latter 
has the subelassification of incisive canal cysts and cysts of the papilla 
palatina. Of the nonodontogenie cysts, the first three mentioned above in 
Thoma’s classification are also known as fissural cysts, due to their location 
at the site of fusion of the facial bones in the embryo.? They have no connection 
with the teeth and presumably arise from retained epithelial rests. The fusion 
of the facial processes takes place about the eighth week of embryonic life.* 
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The epithelial inclusions remain dormant for variable periods before cyst 
formation: occurs. The nasopalatine cysts are not fissural in type, but arise 
from the vestigial tissue of the nasopalatine duct. Of this entire group of cysts 
only the globulomaxillary and nasoalveolar cysts arise lateral to the midline. 

We feel that the case reported represents a median cyst of the palate 
which developed from an epithelial rest at the junction of fusion of the pala- 
tine processes. It appears that the cavity was completely surrounded by bone 
except for the site of its opening through the palate. The reason for its spon- 
taneous decompression and unaided marsupialization remains unexplained. 
Perhaps with continued pressure from expansion of the cyst along with as- 
sociated trauma from the mastication of food, the cyst wall became necrotic 
adjacent to the oral cavity and thus the cyst was decompressed. Further sup- 
position might be made that food particles dilated the cyst orifice to its 
formidable size. When the patient was initially seen, the cavity was tightly 
packed with food. Subsequently, after employment of the acrylic prosthesis, 
the cavity and opening appeared to be diminished slightly in size. 

It was felt that complete surgical extirpation of the cyst was not practical 
in this case. This decision was made in view of the obviously delicate cyst 
lining noted at the time of biopsy, and the extension of the cyst almost to the 
teeth in its anterior and lateral margins. 

The history of syphilis and its apparent adequate treatment was considered 
to be unrelated to the patient’s oral disease. 


Summary and Conclusions 
A ease of a large median cyst of the palate is herewith reported along 
with a brief review of nonodontogenie epithelial cysts. The lesion discussed 
is considerably larger than most cysts of this type. The apparent spontaneous 
decompression and marsupialization of the cyst is of interest. A method of 
treating such a lesion, conservatively and satisfactorily, with an aecrylie pros- 
thesis is deseribed. 
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BILATERAL GIANT CELL TUMORS OF THE MANDIBLE 


Kpwarp ©. ARMBRECHT, D.D.S., F.A.C.D.,* AND 
WayNeE A. WATERMAN, B.S., D.D.S.,** WHEELING, W. VA. 








HIS ease is of interest because it shows the value of bone chips used in 
§ per surgical lesions. 

E. H., aged 27 vears, a married white American woman, was admitted to 
the oral surgical service for treatment. Her chief complaint was swelling of the 
mandible for the past six months. Six months previous to examination she 
first noticed a swelling on the right lower jaw but she never was conscious of 
any drainage from this area. It had gotten progressively larger during the 
past six months. 

The patient stated she was unaware of any other swelling in her lower 
jaw. She had two children and at presentation was three to four months’ 
pregnant. There was no cancer, tuberculosis, or blood dyscrasia in the family. 
However, she had a syphilitic history, the disease having been contracted 
about three years previously. The ten-day rapid fire treatment given her in 
Charleston, W. Va., had resulted in several negative Mazzini tests. 

Examination showed a moderately well-developed and well-nourished white 
woman lying quietly in bed in no apparent distress. The swelling on the right 
side of her face was easily detected; it was hard, without crepitus, vet a bulging 
of the cortical bone was easily seen and felt. The swelling on the left side was 
detected only by radiographic examination. There was no evidence of any 
fistulas. The tongue was normal in size and appearance and the mucous mem- 
brane was normal in color. A moderate adenopathy was present, palpable but 
not tender, in the right neck region. 

Laboratory examination showed: blood pressure, 110/75; temperature, 
98.6; pulse, 80; respiration, 20; coagulation time, 3 minutes, 16 seconds; Hb., 
74 per cent (11.6 Gm.); R.B.C., 3,900,000; W.B.C., 9,250 (polymorphonuclear 
leukocytes, 79 per cent; lymphocytes, 21 per cent); Mazzini, negative; serum 
ealcium, 10.5 mg.; serum phosphorus, 3.5 mg.; alkaline phosphatase, 15.3 
Bodansky units; acid phosphatase, 0.6 Bodansky units; blood type, A, RH 
positive; urinalysis, negative. 

Radiographic examination (C. H. Clovis, M.D., and A. K. Butler, M.D.) 
on May 10, 1951, showed massive destruction of the right lower jaw in the region 
of the first and second premolars and the first and second molars. About three- 
fourths of the jawbone was destroyed in that area. A smaller area was seen 
in the region of the second and third molars on the left side, and was of a 
similar nature. A small area in the region of the first premolar on the left 
side was of a similar nature. This probably represents new growth of un- 


determined type (Figs. 1 and 2). 


*Chief, Oral Surgery Service, Ohio Valley General Hospital. 
**Resident, Oral Surgery Service, Ohio Valley General Hospital. 
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On May 16, 1951, the bony structures of the left forearm were found 
A soft tissue swelling on the dorsal side of the forearm, near the 
middle, of undetermined nature was discovered. 


Fig. 1. 





Fig. 2. 


Fig. 1.—Radiolucent defect of the right side of the mandible. 
Fig. 2.—Radiolucent defect of the left side of the mandible. 
Diagnosis: Bilateral giant cell tumors of mandible. 
Preoperative Treatment.—Strict oral hygiene after meals was ordered 


Penicillin, 300,000 units daily, and phenobarbital, 1 


= 


gr. immediately and at 
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bedtime, were ordered upon admission. One hour before surgery morphine 
sulfate, 4% gr., scopolamine, 45 9 gr., and Nembutal, 1144 gr., were given. Ex- 
ternal preparation of the face as well as thorough oral hygiene was done. 
Operation.—Under Pentothol Sodium, 2.5 per cent, and intratracheal 


nitrous oxide-oxygen anesthesia a routine incision was made over the lower 


Fig. 3. 





Fig. 4. 
Fig. 3.—Radiograph taken six months postoperatively revealed right defective area com- 
pletely obliterated by new bone formation. 
Fig. 4.—Radiograph taken six months postoperatively revealed 
pletely obliterated by new bone formation. 


left defective area com- 
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right and left third molar areas. Extraction of the left mandibular first pre- 
molar, second and third molars, and the right second premolar and second molar, 
excision of tumor mass, curettement, and cauterization with electric cautery were 
done. The lower right cavity was packed with chips of cartilage from a rib re- 
sected by Dr. E. F. Glass and was covered with Gelfoam and closed with No. 2 
stay silk sutures. The rib had been divided into small cubes. 

Radiographic Examination.—Radiographic examination on June 27, 1951, 
showed bilateral destructive bone changes in both sides of the lower jaw; 
comparison indicated both areas were showing some new bone formation, 
indicating improvement. On Dee. 22, 1951, examination showed an old cyst 
of the right lower jaw involving the jaw from the region of the first premolar 
through the region of the third molar; the cyst area was almost completely 
obliterated with extensive new bone formation about the bone transplants (Figs. 
3 and 4+). Examination on May 7, 1952, revealed a eystie area in the right 
lower jaw almost completely obliterated by new bone formation. 

Pathologic Examination (H. (. Little, M.D.,).— 

Gross Examination.—The specimen consisted of tissue from the mandible. 
The first piece of tissue came from the left side. This was rather fibrous in 
character. The greater part of the material came from the large granular area 
in the right side of the mandible. Frozen section of one piece of this tissue 
suggested a giant cell tvpe of tumor. 

Sections from the tissues from the left side of 





Microscopic Examination. 
the jaw showed a benign giant cell tumor. It was composed of a fibrous con- 
nective tissue stroma in which there were multiple foreign body giant cells. 
The stroma was fairly vascular. In the stroma there were occasional mononu- 
clear phagocytes containing blood pigment. 

Sections from the tissue from the right side showed a similar picture. The 
tumor was composed of avascular fibrous connective tissue stroma with numerous 
foreign body giant cells. In one section there were spicules of necrotic bone. 
I believe both of these lesions were benign. 


Diagnosis: Bilateral giant cell tumors of the mandible. 


Discussion 
This was the first case in which we used bone chips in oral surgical wounds. 
The radiographs showed a thinned-out and narrow mandible and it was thought 
advisable to use the patient’s own rib. Because this case was a success many 
other eases have since been treated in a like manner. They will be reported 
at a later date in the form of a thesis entitled “The Use of Bone Chips in Oral 
Surgery,” by Dr. Kenneth K. Kline. 


Summary 


1. The etiology of central giant cell tumors is not vet clear; some believe 
them to be neoplastic while others feel they are new formations from a reactive 
inflammatory resorption. 
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2. This tumor has been known in the past as giant cell sarcoma, giant cell 
epulis, and giant cell tumor; the latter is the term of choice. 

3. The localized forms of giant cell tumor must also be differentiated from 
giant cell tumor occurring in generalized bone disease, viz., osteitis fibrosa due 
to hyperparathyroidism. 

+. Clinically one can distinguish the periosteal peripheral or giant cell 
epulis and the central giant cell tumor, but from the pathologie aspect no 
difference exists. 

5. Frequently pyenosis (degeneration of cells) is mistaken for mitosis and 
for this reason wrongly diagnosed as sarcoma, even though the latter may also 


contain numerous giant cells. 
6. The radiographic interpretation is important as giant cell tumor is un- 
like a cyst which has a cortical bone line around the area. Giant cell tumor 


presents a vague radiolucent defect. 
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SPONTANEOUS CLOSURE OF A PAROTID GLAND FISTULA WITH 
THE AID OF BANTHINE 


Report of a Case 


LIEUTENANT COLONEL Ricuarp J. Burcu,* DENTAL Corps, UNITED STATES 
AIR FORCE 


History 

26-YEAR-OLD white man was transferred to the United States Air 

Foree Hospital, APO 1054, on Nov. 27, 1951, from a field hospital in 
Korea. He had been wounded on Nov. 24 by artillery shell fragments, suffer- 
ing a penetrating wound of the right side of the face and two flesh wounds 
in the right buttock. In addition to the wounds, the transfer diagnosis in- 
cluded a compound, comminuted fracture of the right maxilla. Emergency 
treatment had provided débridement, suturing, and dressing of the wounds and 
reduction of the fracture by means of maxillary and mandibular arch bars 
and intermaxillary elastic traction. 

Examination 

The patient was in good general condition when first seen, was comfort- 
able and in no pain. The arch bars and elastic traction were in place and the 
cheek wound appeared to be clean and healing. Inspection showed that a 
small missile had entered the soft tissue of the right cheek just anterior to 
the ramus of the mandible at the midsection of the parotid gland. Traveling 
anteriorly, the missile had entered the oral cavity in the maxillary second 
molar area and had sheared off the buccal roots of the first and second molars 
and the lateral wall of the antrum. The first and second premolars had been 
completely shattered and the fragments removed at the time of emergency 
treatment, leaving an antraoral opening which had been packed with a gauze 
drain. The missile had then apparently deflected and embedded itself into 
the dorsum of the tongue, remaining there until removed during subsequent 
treatment. 

Treatment 


Antibiotic therapy had been instituted at the time of emergency treatment 
and was continued. The gauze drain was removed from the antraoral opening 
and the area irrigated daily. A pressure bandage was applied to the cheek 
wound constantly inasmuch as parotid gland involvement was suspected in 
view of the constant dampness of dressings. A watery type drainage was 
particularly heavy during meals. The oral opening of the parotid duct was 
examined and evidence established that the duct was patent. Immobilization 


*Chief of Oral Surgery; Consultant in Oral Surgery, Far East Air Forces. 
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of the mandible was continued until Dee. 27, 1951. <A parotid gland fistula 
was definitely apparent at this time (Figs. 1 and 2). Antibiotics were dis- 
continued and a 30 per cent silver nitrate solution was applied to the fistulous 
opening on the cheek at weekly intervals to prevent epithelization and induce 


healing. 


On Jan. 31, 1952, the right maxillary first and second molars were ex- 
tracted. By this time the antraoral opening had closed spontaneously. 
Although a great deal of healing of the facial wound had taken place and the 
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rate of flow from the parotid fistula had decreased, there was still no definite 
evidence of permanent closure. On Feb. 18, 50 mg. of Banthine was prescribed 
three times daily one hour before meals to suppress the activity of the parotid 


glands. By February 21 all external salivary drainage had ceased. On 





Fig. 4. 


February 29 Banthine dosage was increased to 75 mg. one hour before eacn 
meal and at bedtime, and was continued through March 4, when this medica- 
tion was discontinued in order to observe the result. The oral flow of saliva 
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immediately returned to normal, but there was no sign of any external salivary 
flow from the wound area. After six weeks, the oral salivary secretion 
appeared to be normal and the external parotid fistula completely closed. 
The final result is shown in Figs. 3 and 4. 


Comment 

This salivary fistula was given every opportunity to heal spontaneously 
because of the nature of the missile and the probable large destruction of the 
gland capsule and subsequent cicatrization. Surgical closure was contem- 
plated only as a last resort as the end result of such an operation could be 
undesirable. Conservative management was believed to be the best approach 
in this particular case, and the use of Banthine as a salivary depressant was 
found to be a definite aid. 
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CLINICAL OBSERVATIONS ON THE USE OF ABSORBABLE 
HEMOSTATIC BONE WAX IN DENTAL AND ORAL SURGERY 


Bruce L. DouG.ias, A.B., D.D.S., West Hempsteap, Lona ISLAND, N. Y. 


N DECEMBER, 1950, Geary and Frantz’ published their reactions to a new, 

experimental, absorbable hemostatic bone wax. It is a compound, approxi- 
mately the consistency of hard clay, manufactured in stick form (the shape of 
stick compound as used in operative and prosthetic dentistry) and dispensed 
in sealed, sterile tubes. 

In an effort to improve upon previous bone waxes, the department of 
clinieal research of the Ethicon Suture Laboratories developed this material 
which possesses the physical characteristics of the older compositions, but 
which is also hemostatic and absorbable. It consists of ecarbowax 1540 (60 per 
cent), polyethylene glycol 300 (15 per cent), and oxidized cellulose (25 per 
cent). However, it is anticipated that further modifications may be made. 
The oxidized cellulose is the active component and a mixture of polyethylene 
glyeols of higher molecular weight serve as the vehicle. 

Laboratory tests with rats indicated that the new material is much less 
irritating to the tissues than ordinary bone wax, as formulated by Horsley in 
1892,' and is completely absorbed in three hours. 

This series of clinical experiments was designed: (1) to determine if the 
material would stand up under the environmental conditions of the oral cavity, 
and still serve a useful function, and (2) to see what practicable purposes it 
could serve, if any, in dental and oral surgery. 

The bone wax was formulated for the purpose of controlling bleeding or 
assisting in the development of a healthy blood clot and, in certain instances, 
to fill dead space. With these two factors as a basis, this study was started to 
apply both factors to operations within the oral cavity, as well as to determine 
its acceptability to the oral environment. 


Method 


The experiment was divided into four separate groups. In the first group 
the material was introduced into tooth sockets following normal, practically 
atraumatie extractions, where a similar tooth was indicated for extraction on 
the other side of the same jaw (to be used as a control). In the second group, 
more traumatic surgical operations were studied, and these were further sub- 
divided into difficult lower third molar extractions where a control could be 
used on the opposite side and a large group of traumatic operations of all 
kinds, where no control was available. In the third category, all cases of 
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expectant bleeding difficulties and actual postoperative hemorrhagic troubles 
were included; and, in the last, an effort was made to determine the efficacy 
of the bone wax in relieving the discomforts of “dry sockets.” 


Experiment 


Group One. Insertion Into Sockets Following Simple Extractions.— 
Twenty-two cases were observed in this group. Only patients in good physical 
health were included, as is true of the ensuing groups, where two teeth were 
indicated for extraction on opposite sides of the same jaw. Either premolar 
was used as a control for one in the opposite quadrant and the same is true of 
the molars. Anterior teeth were eliminated from this study. 

1. In seven cases (all maxillary teeth, six molars and one premolar) the 
bone wax refused to remain in the sockets. It either fell or was washed out by 
the oral fluids. The wax was packed into the sockets very carefully, com- 
pletely filling the alveolus just shy of the gingival crest immediately after the 
extraction and the patient was instructed to bite on gauze for one-half hour 
and avoid any intake of liquids for three hours. 

2. In one ease, a dry socket developed in a socket containing bone wax. 
It was a lower first molar socket ; the bone wax apparently broke down, leaving 
a bare, painful socket. The control] socket healed uneventfully. 

3. In fourteen cases (four maxillary and ten mandibular teeth), healing 
No attempts were made to probe the sockets and 


progressed normally. 
judgment as to rate and efficiency of healing and repair was done completely 


on a ¢linical basis, always by the same person. Roentgenographic follow-ups 
on each case showed normal healing and regeneration. The bone wax was 
always packed into the sockets and there was little doubt but that more 
edema, though moderate, resulted in the sockets containing bone wax than in 
the controls. All precautionary measures usually instituted in the use of other 
absorbable, hemostatic agents were followed very carefully in these cases. If 
the extraction turned into anything more than a routine operation, it was not 
included in this group. 


Group Two. Insertion Into Wounds Left After More Traumatic Surgery.— 

Subdivision One. Mandibular Third Molar Sockets—Bone wax was in- 
serted into fourteen lower third molar sockets, all of which resulted from com- 
pletely impacted wisdom teeth. Each of these patients had the corresponding 
tooth, also totally impacted on the other side of the jaw, removed. It was im- 
practical to perform both extractions at one time, as desirable as that may have 
been. A period of one month usually elapsed between operations, although when 
hospital facilities permitted both were done simultaneously; this occurred in 
four cases. Only one dry socket resulted and this was in a control socket. 
No eases of recent pericoronitis were included in this group, and in each ease 
the socket was completely covered postoperatively and sutured. There was no 
noticeable difference in edema postoperatively, but in two of the four cases per- 
formed simultaneously, the patients distinctly felt less pain on the side with 
bone wax (no explanation was given to any of these four patients prior to 
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surgery and they were unaware of any difference in procedure on either side). 
Roentgenographie follow-ups showed no marked differences in healing on 
opposite sides. Every conceivable attempt at sterile technique was observed in 
all these cases, but no antibiotic therapy, either locally or systemically, was 
used. 

Subdivision Two. Small Cystectomies (With or Without Extractions), 
Removal of Foreign Bodies, Surgical Removal of Teeth With Fractured Roots.— 
Ifere, the results conformed with the similar counterparts in the other groups. 
Ilealing always seemed to be more uneventful when the surgical wound was 
sutured closed, but various results were observed in the open sockets. In some 
the bone wax seemed to be washed away, either partially or totally, within 
twenty-four hours. In two of these cases, both of which were lower third 
molar sockets, dry sockets formed. In others blood seemed to fill in the area 
fairly well and healing took place, primarily by first intention. Other post- 
operative effects did not seem abnormal for surgery of this type. There was 
no reason to believe that the bone wax minimized any of the postoperative 
sequelae. The wax fell or was washed out of four maxillary sockets. Thirty- 
one varied cases were recorded in this group. 

Subdivision Three. Apicoectomies——As might be expected, the best and 
least controversial results were attained in this group, although postoperative 
edema appeared to be exaggerated. In twenty-nine cases, no unusual effects were 
encountered. There was no accurate means of comparing healing time with 
normal. 


Group Three. Prevention of Hemorrhage in Patients With a History of 
Prolonged Clotting Time and in Patients Returning With Postoperative 
Hemorrhage.— 

Subdivision One.—In six cases where there had been moderate to severe 
postoperative hemorrhage following previous extractions (this was done on the 
patient’s own word, and by questioning, was applied only in eases where actual 
uncontrollable bleeding was “believed” to have occurred), the bone wax was 
applied (five lower sockets and one upper) and no postoperative hemorrhage 
occurred out of normal limits. The routine measures of biting on gauze and 
avoiding liquids for three hours was particularly emphasized here. 

Subdivision Two.—In one ease where postoperative hemorrhage from an 
upper second molar socket could not be controlled with any of the other 
hemostatic or mechanical agents, bone wax also failed to help stop the bleed- 
ing. Here there was also hemorrhage from the gingiva and the suture pune- 
ture points and it was later determined that, despite an absence of a contribu- 
tory history, the patient was suffering from a systemie deficiency, which was 
responsible for the abnormal bleeding tendency. 

Group Four. Insertion Into Painful, Dry Sockets.—In twenty-seven cases 
of painful dry sockets, located in various areas of the mouth (nineteen in 
lower third molar sockets, five in lower first molar sockets, and three in lower 
premolar sockets), bone wax was applied (after local anesthesia had been 
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administered and the sockets had carefully been irrigated and cleaned with a 
cotton swab). The socket was dressed with some topical anesthetic solution 
(either benzocaine, Pontocaine, butyn metaphen ointment, or eugenol, de- 
pending on what was available) after cleansing, and the bone wax, which had 
previously been mulled with gloved hands, was gently conformed to the shape 
of the socket and inserted. Pain was invariably gone after the cessation of 
anesthesia and it was only necessary to replace the bone wax in five mouths 


forty-eight hours later. 
Discussion and Summary 

An attempt was made to determine the applicability of a new, absorbable, 
hemostatie bone wax in dental and oral surgery. First, it had to be determined 
whether it would be acceptable to the conditions present in the oral cavity. 
It is believed on the basis of this series of cases, though limited in number, that 
the fluids and other environmental factors present in the oral cavity do not 
interfere with the healing of tooth sockets dressed with bone wax of this type. 

All surgery was done with the utmost care and every effort was made to 
maintain as aseptic a field as possible. The bone wax was handled by sterile 
rubber-gloved hands, and in the cases where this was impossible, it was either 
carried to the host site by sterile instruments or on a few oceasions after in- 
sertion in the socket, “sterile” gauze was used to press the wax into the socket. 

On the basis of these experiments, it seems obvious that more cases must 
be studied and reported in Group Three and Group Four, where it will un- 
doubtedly find the major part of its use in oral surgery. 

The liberal supply of hemostatic, absorbable bone wax which made the study possible 


was furnished by the department of clinical research of the Ethicon Suture Laboratories, 
New Brunswick, N. J., John Henderson, M.D., Director. 
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ATYPICAL FACIAL NEURALGIA RESULTING FROM FRACTURED 
STYLOID PROCESS OF THE TEMPORAL BONE 


Bruce L. Doveuas, A.B., D.D.S., West Hempsteap, LoNG ISLAND, N. Y., AND 
CoMMANDER RayMonpD F’. Hursscn, DENTAL Corps, UNITED STATES NAvy 


f “ysis ‘AL facial neuralgias have been attributed to a variety of etiological 

factors, but rarely has the literature shown any relationship of the styloid 
process of the temporal bone to such conditions. Eagle’* has done the only 
comprehensive study on the subject, but he mentions only the effects of an elon- 
gated styloid process. In cases where it grows beyond a prescribed length (ap- 
proximately 2.5 em. or 1 inch), it may be considered elongated and can produce 
a typical syndrome, as described by the same author.‘ 


Case Report 


A 26-year-old white Marine reported to the United States Naval Hospital, Yokosuka, 
Japan, with a severe unilateral facial neuralgia. He complained of a sharp, boring pain 
that radiated intermittently through the left side of his face, into the auriculotemporal 
and cervical areas and frequently into the shoulder and back. It seemed to increase in 
intensity in the evening, particularly late at night. 

The patient had endured the pain for four years, rarely going for five or six hours 
without an attack. He had undergone numerous examinations, clinical and roentgeno- 
graphic, but no cause for the pain was revealed. Dentists sent him to otolaryngologists 
and neurologists, and they in turn attributed it to some vague dental basis; therefore, the 
patient felt certain that a tooth or number of teeth was the cause of the pain. Yet, thor- 
ough examination revealed no dental pathology. 

In a routine series of skull radiograms, an alert roentgenologist noted an abnormality 
of the toothpick-like left styloid process, which appeared to be fractured approximately 
midway between its apex and origin. Further inquiry revealed no authentic basis for a 
traumatic disturbance of this process. The initial discomfort appeared in an unheralded 
manner, the patient having no recollection of the time of onset. 

In reviewing the anatomy of this rather remote process, it is noted that the styloman- 
dibular ligament attaches to the tip of the styloid process of the temporal bone and down 
to the posterior border of the ramus of the mandible (Fig. 2). It has no direct connec- 
tion with the temporomandibular joint, although together with the sphenomandibular liga- 
ment it is considered accessory to the joint and of assistance in balancing the motions of 
the jaw. Attention has been called to the fact that these ligaments extend downward 
and forward from their attachments to the skull and enter into the mandible at about the 
middle of the ramus, the point described as the axis of motion during the opening and 
closing movements of the jaw.5 

On the basis of these facts, it was decided to use ‘‘ relaxation therapy’’ as a first at- 
tempt to eliminate the pain. Although removal of the process was not considered a radical 
operative procedure, it was felt that the more conservative approach should be attempted 
first. Eagle describes pharyngeal pains that are due to the stretching or fibrosis that occurs 

The opinions or assertions contained herein are the private ones of the writers and not 


to be construed as official or reflecting the views of the Navy Department or the Naval Service 
at large (Art. 13 (2) United States Navy Regulations). 
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Fig. 1. 








Fig. 2.—Drawing of a dissection of the temporomandibular joint; lateral view showing 
styloid process and stylomandibular ligament. (From Shapiro: Applied Anatomy of the 
Head and Neck, J. B. Lippincott Company, p. 109.) 
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during posttonsillectomy or poststyloid removal periods in the sensory nerve endings of 
the fifth, seventh, ninth, and tenth cranial nerves, all of whose branches supply the in- 
volved area.4 Since these classical symptoms were not present to start with, any opera- 
tive intervention was delayed. Intermaxillary wires were attached instead, two on each 
side, to Ivy loops, and the jaws were immobilized for a period of three weeks. On the sec- 
ond day of immobilization, the pain failed to occur for the first time in four years and 
never returned during the period of hospitalization (while the wires were in place). When 
the wires were removed, the patient received short episodes of infrared therapy for three 
days and was discharged symptom-free. There has been no recurrence of the pain for 
six months. 
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Periodontia 


THE BEHAVIOR OF COLLAGEN FIBERS IN SOME TYPES OF 
PERIODONTAL DISEASE* 


FRANK R. Surorr, D.D.S.(NZ),** DuNepIn, New ZEALAND 


ISEASE of the periodontal tissues may originate in a variety of ways and 

the initiating cause may affect primarily the gingival tissues and see- 
ondarily involve the periodontal membrane and bone, or vice versa. This 
paper is confined to certain lesions of the periodontal membrane only. 

The periodontal membrane is composed of a loose fibrous connective tissue 
set in a viscous tissue fluid. Its essential feature is the strong bundles of col- 
lagen fibers which unite the cementum of the tooth root to the investing alveo- 
lar bone and to adjacent teeth. These fibers thus form the principal fune- 
tional attachment by which teeth are held in their proper positions both with 
regard to the jawbone and to each other. 

The essential feature of disease of these tissues is loss of this attachment. 
Such loss of attachment may result from two main events: 

1. Primary disruption of the collagen fibers. 
2. Failure of the mechanism whereby these fibers are attached to the 
hard tissues. 

soth of these events may originate either (A) in the periodontal tissues 
or (B) from extension of a primary gingival lesion. 


A. Originating as a Change in Periodontal Tissues.— 


1. Primary Disruption of Fiber Bundles—Collagen fibers in bundles of 
this nature are extremely strong and are ruptured only by the exertion of 
considerable force. Rupture of this nature is seen when teeth have been sub- 
jected to severe traumatic injuries such as are occasioned by blows or falls 
and the response is one of acute inflammation. With proper treatment repair 
takes place in much the same way as repair in a tendon and the injury does 
not result in the conventional picture of periodontal disease which is charac- 
teristically a chronie condition. 

It is doubtful if the force of traumatic occlusion per se, unless sudden and 
severe, is ever of sufficient magnitude to cause actual disruption of this nature. 
The forces of occlusion are transmitted to the bone in two ways: first, as pres- 
sure by way of the fluid content of the periodontal membrane and, second, as 
tension by way of the collagen fibers. 

It has been stated that the mechanism is equivalent to a hydraulie and 
snubber shock absorber system? and that the pressure effects are rapidly dissi- 
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pated by expulsion of fluid via the marrow spaces and vascular channels, It 
is a mistake, however, to regard periodontal tissue fluid as a simple fluid sub- 
servient to the ordinary laws of hydrostaties. 

This fluid is very viscous and, moreover, it is confined by an elaborate mesh- 
work of fine and coarse collagen fibers and cells. It is doubtful, therefore, if 
pressure applied to it will be dissipated quite so rapidly as we suppose. More- 
over, such pressures will not be transmitted equally in all directions as with 
simple liquids. 

It is also well to remember that the gingival third of the labial buceal and 
lingual alveolar plates contains very few openings, whereas the interdental 
hone and the more apical portions of these plates contain many such openings. 
It is logical to assume, therefore, that pressures may be felt more in those 
regions of bone through which expulsion of fluid is minimal. 

Bone characteristically responds to pressure by resorption and to tension 
hy apposition, It follows that the maintenance of alveolar bone is intimately 
related to a close balance between these two types of force. 

Our knowledge of the functional behavior of the periodontal membrane 
is, however, incomplete without some consideration of the manner in which 
collagen fibers respond to tensile forces, and we must therefore consider some 
of the basic properties of these fibers. Collagen is a protein whose ultra- 
structure has been much studied. (For complete bibliography on collagen, see 
Borasky, 1950.1) Like most protein frame substances it is composed of typical 
polypeptide chains with the characteristic lattice grid structure of main and 
side chains.* The side chains are of great importance; if they are detached 
the main valance chains crumple and contract with great violence. Moreover, 
the interconnections between side and main chains are angled® so that the 
collagen fiber is comparatively inelastic, permitting only a slight degree of 
reversible extension but a marked degree of contractility. 

Nature has made use of these properties by arranging the principal perio- 
dontal collagenie fibers in a loose spiral between bone and cementum, so that 
the spiral rather than the fiber extends during the first phase of force applica- 
tion and only later is a slight degree of tensile force applied. Subsequent con- 
traction to the former position follows removal of the force. 

If this tensile force applied to a collagen fiber exceeds certain limits, how- 
ever, there is a slipping of side chains along the main chains to fresh relative 
positions. When this happens the fiber does not contract but remains in its 
permanently elongated state. 

If a degree of force sufficient to produce this change is applied to a tooth, 
then the permanent elongation of the attachment fibers which results will 
cause the tooth to be more mobile in its socket. Moreover, such an elongation 
will result in a greater degree of pressure being exerted on the bone via the 
fluid content of the membrane before being converted into tensile foree by the 
longer fibers. Thus a vicious circle is created resulting also in bone resorption. 

This process continues until the tooth gradually moves into a position 
which re-establishes the balance between pressure and tension. If, however, 
the excessive forces continue to operate the tooth will beeome looser and looser, 
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there will be proliferation or rupture of the overlying protective epithelial 
attachment, and an inflammatory gingivitis may be added to the picture. 

The above statements apply chiefly to occlusal forces. If the direction 
of excessive force is almost entirely lateral then the process is essentially 
similar. In this instance the elongation of fibers occurs only on the side to 
which the force is applied. This accentuates the pressure effects on the oppo- 
site side, with resorption of bone on that side. When tensile force is again 
exerted on the other side bone apposition occurs on this side. 

If this force continues to operate, however, even in a milder form follow- 
ing movement of the tooth, the typical fibrous attachment of tooth to bone is 
lost on the side of resorption, This is in accordance with the principle that 
collagen fibers form characteristically along lines of tensile stress.” "7 As 
this type of force is no longer exerted in this location, the periodontal mem- 
brane reverts here to a simple loose fibrous connective tissue with no special- 
ized fiber bundles. 

It should be noted that the changes in the periodontal membrane are not 
inflammatory in the first place, though they may be followed by inflammatory 
gingival changes. The term traumatic periodontosis is therefore more correct 
than traumatic periodontitis. Actual inflammatory changes are found only in 
severe or acute trauma and following chemical or bacterial irritation. 

It is significant that most of the observations showing inflammatory effects 
resulting from excessive occlusal forces have been made either on animals 
subjected to sudden and often severe increased forces* or else on human beings 
who had died following some severe general disease.*'")'* These findings 
cannot therefore be accepted in an unequivocal manner as the reactions taking 
place during normal life. 

In some cases of traumatic lateral stresses a deep intra-alveolar pocket 
forms on the side subjected to the increased force. In these cases there is a 
failure of connective tissue cells to respond to the tensile stresses; neither 
new bone, cementum, nor collagen fibers are formed. With the movement of 
the tooth tension is created across the gingival crevice between epithelial at- 
tachment and oral epithelium, resulting in proliferation of this tissue. 

In other words the epithelium obeys its inherent tendency to grow across 
a surface. Thus in the presence of continued lateral movement and in the 
absence of fresh connective tissue formation the epithelium grows down the 
root surface. This is a noninflammatory hyperplasia in the first place but may 
be complicated later by bacterial infection or calculus formation in the depths 
of the pocket. 

The cause of the failure of connective tissue response is uncertain. It is 
tempting to suggest a hormonal basis and, in this regard, it is significant that 
the condition is seen frequently in women past middle age with prominent 
anterior upper teeth subjected to strong occlusal forces on their lingual aspects. 
These teeth withstand such stresses for many years but after menopause or 
later become increasingly mobile and the seat of disease processes of this 
nature. 

There are some who believe that traumatic occlusion is never a cause of 
periodontal disease. To answer this statement we must first define ‘‘disease,’’ 
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‘Disease is the result of a change in environment to which tissues respond 
by alterations in cellular metabolism, function or structure.’’ 

It is apparent there are many changes in environment accompanied by 
such alterations which pass unnoticed by the patient, are self-limiting and do 
not impair function. Such a process cannot be termed disease but is rather 
a form of adaptation to the new environmental situation. 

There are times, however, when this adaptive process either fails or pro- 
ceeds in such a way as to cause discomfort to the patient or other clinical signs 
of what may properly be termed disease. The severity of a disease is deter- 
mined by the nature and intensity of the environmental change, the particular 
cells affected, their manner of response, and their importance in preserving 
the life of the organism as a whole. 

We have already discussed the nature and intensity of forces in producing 
disease from periodontal traumatism. It remains to discuss how the essentially 
adaptive process may be upset by the type of cells affected and their manner 
of response. This brings us to the second of the two main events which re- 
sult in loss of periodontal attachment. 

2. Failure of the Mechanism Whereby the Fibers Are Attached to the Hard 
Tissues.—It is apparent from the previous discussion that the successful out- 
come of this adaptation to excessive force is dependent upon the formation 
of new bone and cementum along the newly directed lines of stress. It is 
probable also that some fibers are actually ruptured and must be replaced. 

These processes require the activity of fibroblasts,’ 7° cementoblasts, and 
osteoblasts. Osteoblasts and cementoblasts are fairly specialized cells and 
their ability to react favorably will depend on their ability to survive the 
pressure changes, the maintenance of an adequate blood supply during the 
adaptive process, possible genetic factors, hormonal and nutritional influences. 
If any of these should be unfavorable to the activity or life of these cells then 
the process of adaptation to the new environmental state will be disturbed and 
a true pathologie condition will result. 

The mode of action of many of these unfavorable contributory factors is 
well known. It would appear also that the application of the principles of 
Selye’s Adaptation Syndrome" to this type of condition would be of great 
importance but, so far, has not been studied. As, so often, periodontal lesions 
are associated with abnormal stresses, either local or systemic, the importance 
of the adaptation syndrome becomes obvious. Also, variations in this mecha- 
nism may explain why traumatic occlusion is not always accompanied by de- 
tectable disease but instead by adaptation to the new environment. 

It would be a mistake, however, to assume that hormonal imbalance is 
always responsible for variations in adaptation to traumatie stresses. The 
nature of the forces applied to teeth is also important. If traumatie ocelusion 
develops slowly from a minor overload in the first place to quite an extreme 
one finally, then tissue response will be such that a pathologie condition may 
not result. 

In this respect the analogy of a muscle which is slowly conditioned over 
a period of time to, say, lifting excessive weights is a useful one. Such a 
muscle undergoes hypertrophy, a form of adaptation to the increased work 
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demanded. If, however, a normal muscle is suddenly subjected to lifting an 
extremely heavy weight without such previous conditioning, rupture of its 


fibers will result. 

Ceteris paribus, the same principles apply to fibers of the periodontal 
membrane, With gradual conditioning to increasingly heavy loads and, in 
aecordance with the principle that collagen fibers form along lines of tension, 
more fibers are formed so that the fiber bundles become extremely thick and 
strong and moreover their attachments to hard tissues are also strengthened 
by deposition of bone and cementum so that we have an adaptive hyperplasia 
of all three tissues. 

Teeth conditioned in this way are held very firmly in the alveolus but 
very often there is also an associated loss of the occlusal portions of the al- 
veolar plates. Such a condition is frequently accompanied by gingival in- 
flammation. The cause of such gingivitis is essentially loss of this supporting 
bone and the condition is not really a periodontitis but secondary gingivitis 
following traumatic periodontosis. This, of course, is assuming we confine 
the term periodontitis to mean inflammation of the periodontal membrane. 

The eause of bone loss is probably explainable on the pressure effects 
which, as we mentioned earlier, are probably felt more in these regions of the 
bony plates because of the lack of openings for fluid expulsion. 

Caleulus may be present as a result and not an initiating cause of the con- 
dition, and its removal will not therefore result in cure. Such eases could 
reasonably be expected to respond favorably to proper prophylaxis, removal 
of excessively mobile or hyperplastic gingivae, and relief of occlusion. 

It follows from this discussion that an appreciation of the principles out- 
lined here is necessary, not only to the specialist periodontist, but also to the 
practice of all branches of dentistry. Periodontia is thus inseparably linked 
with oral medicine. 

The orthodontist must consider not only the forces directed by his ap- 
plianees but also the nature and intensity of the functional forces arising from 
the changed occlusal relationships. In conservative dentistry sudden in- 
creased occlusal force may arise from improperly finished fillings, crowns, or 
bridges. The oral surgeon and prosthetist must pay due attention to the 
effects of tooth removal and replacement on new forces which may be conse- 
quently transmitted to the remaining dental members of the arches. In any of 
these procedures, if a change in direction or intensity of functional forces is 
unavoidable, then care must be taken to see that it is. brought about in a 
gradual manner and with due regard to other local or systemic influences 
which may be operative. 

In other words, the prevention of periodontal disease is a function of all 
other branches of dentistry. Failure to realize this in the past may, at least 
in part, account for the prevalence of many types of periodontal lesions. 

Not all types of failure of adaptation to stress are due to increased mas- 
ticatory forces. Sometimes, without any change in these forces and with no 
gingival disease, destruction of the bony support of teeth occurs, commencing 
usually on the walls of the more apical regions of the alveolus. This condition 
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is sudden in its onset, affects all teeth, and progresses rapidly. It has been 
given the name of periodontosis or diffuse alveolar atrophy. 

The essential pathologic changes occurring in this condition are the result 
of a failure of the responsible cells to maintain the supporting tissues in their 
previous normal state in which they were able to withstand the masticatory 
forees to which they had long been accustomed. 

There is thus a disturbance of the critical anabolic-catabolie relationship 
involved in the maintenance of bone and its adaptation to essentially normal 
forees. In response to normal stresses catabolism proceeds as usual but is 
not compensated by anabolic activity. 

It is significant that this condition is more commonly seen in people in 
older age groups and is often associated with one or other of several severe 
systemic diseases. These facts strongly suggest that the basic etiological fae- 
tor is a disturbance of hormonal balance and is in fact a derailment of the 
general adaptation syndrome. 

B. Originating as an Extension From a Primary Gingival Lesion.— 

Many gingival lesions if not primarily are at least secondarily inflamma- 
tory. It is reasonable to expect that such inflammatory lesions would affect 
specialized structures such as the periodontal membrane and alveolar bone 
which are in such close association with them. 

Whether such involvement occurs or not and the extent to which it takes 
place will depend very largely on such things as the nature and intensity of 
the irritant and the chronicity or duration of the inflammatory state. 

It has long been a matter for argument as to whether the attachment of 
the fibers is destroyed first or whether the fiber bundles are themselves rup- 
tured. To my mind such a controversy is rather pointless. Obviously special- 
ized cells such as osteoblasts and cementoblasts close to a region of inflamma- 
tion will sueeumb early on account of local changes in tissue fluid such as 
inereased H-ion concentration, anoxia, osmotic forces, ete. It is unnecessary 
to postulate the presence of hypothetical toxins as being responsible for this 
effect. 

It is perhaps not quite so obvious that collagen fibers may also be rup- 
tured by the same process. Collagen possesses another striking property; in 
water it swells, becoming 50 per cent thicker, and in dilute acids and alkalies 
it swells enormously by some 550 per cent in thickness and 4,500 per cent in 
volume.’® 

With water the swelling is the result of penetration of water between the 
individual primary valance chains. The increased swelling with dilute acids 
is due to complete hydrolysis of the side chain bonds which hold the polypep- 
tide chains together so that the lattice is much more seriously disturbed. 

The ‘‘hyalinization’’ of the periodontal collagen fibers which is the first 
sign of their involvement from the gingival condition is most probably a result 
of a change in chemical structure of this nature. It is not too much to suppose 
that loeal changes in the tissue fluid resulting from the inflammatory process 
are responsible for this process. 

It is, furthermore, unnecessary to postulate the presence of specific en- 
zymes such as collagenase for the destruction of these fibers. Associated with 
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this marked swelling there is a reduction in length of about 30 per cent.” 
With free fibers this shortening is of little significance, but if the fiber is at- 
tached at both ends as in this instance then this reduction in length will have 
serious consequences. As the side linkages are already weakened the ad- 
ditional tension imposed by this shortening will cause them to slip or break 
more easily. Moreover, the continuance of normal functional stresses on such 
shortened fibers would result in complete rupture. 

This rupture of fibers with consequent release of tension on bone removes 
the stimulus for fresh bony apposition. Moreover, the pressure effects are 
enhanced. Thus there is a combined disturbance of both anabolic-catabolie 
and pressure-tension effects on bone. Associated with this there is degenera- 
tion and atrophy of osteoblasts and cementoblasts. All these things result in 
atrophy of bone and destruction of periodontal membrane. 

The epithelium proliferates in response to the loss of surface area and 
tension in the usual way. The histopathology of a condition such as this is 
thus simple; it is merely that of chronic inflammation. There is destruction 
of specialized elements with proliferation of those less highly specialized. I 
can see little need, therefore, to give such a condition any more high-sounding 
name than advanced gingivitis with periodontal involvement. 


Summary 


1. The etiology and pathogenesis of certain types of disease of the perio- 
dontal membrane and alveolar bone are discussed. 


2. Special reference is made to the possible physicochemical effects of 
abnormal masticatory forces and inflammatory gingival conditions on collagen 
fibers. 

3. The possible importance of the ‘‘adaptation syndrome’’ is mentioned. 

4. It is recognized that experimental evidence is necessary to substantiate 
some of the statements made. 
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Oral Pathology 


FIBROUS DYSPLASIA OF THE MANDIBLE PROBABLY WITH 
CONCOMITANT ETHMOID LESION 


LIEUTENANT COLONEL JAMES E. Cuipps, DENTAL Corps, UNITED States ARMY, 
AND CapTaIN Epwarp ZucKER, MepicaL Corps, UNITEp STATES ARMY 


HE following ease is reported as an example of the group of osseous lesions 
usually termed fibrous dysplasia in recent years. During the period of 
hospitalization the patient showed an unusual prolonged febrile course, probably 
unrelated to osseous disease. 
History 

A 23-year-old man sought treatment for a painful back lesion. The physician 
excised the lesion, later obtaining a diagnosis of dermatofibroma lenticulare. 
During this treatment the physician observed a tumorous swelling of the left 
side of the mandible and referred the patient for observation. 

Since about the age of 8 the patient had noted the painless enlargement 
with no apparent evidence of new growth until the past year, during which he 
helieved there had been a noticeable increase in size. Except for slight diseom- 
fort and ‘‘elicking’’ in the left temporomandibular joint during extreme 
mandibular exeursions, no complaints were associated with the tumor and he 
had been performing regular military duties for fourteen months. 

Over the past five years all maxillary teeth and all mandibular molars had 
been extracted. Healing had been uneventful and the tumor had antedated the 
first dental extraction by several years. Other previous personal history and 


familial history of disease were noncontributory. 
Clinical Examination 


There was considerable expansion of both lingual and bueecal plates 
throughout the left side of the mandible, this expansion reaching a maximum 
beneath the mental foramen area, with an additional palpable bulge about 3 em. 
in diameter raised about 1 em. above the generally expanded mandibular body 
(Fig. 1). 

The lateral radiograph (Fig. 2) showed an increase in size of the left side 
of the mandible, a thinning of the bone cortex, and a generalized radiolucency 
with small islands of radiopacity. The posteroanterior view (Fig. 3) more 
clearly demonstrated that the enlargement involved the entire left side of the 
mandible, even to condyle and condylar neck, and in these latter areas the 
radiodensity and trabeeulation of the enlarged bone resembled normal osseous 
structure. Additionally, the view showed increased density in the left ethmoid 
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cells (arrows) which, when further studied under stereoscopic skull views, led 
the radiologist to state that the disease process was not limited to the mandible. 
A bone survey disclosed no other osseous pathology. A probable radiographic 
diagnosis of fibrous dysplasia was returned. 

Dental radiographs indicated that there was no clearly demarcated limit 
to the disease anteriorly but there was definite evidence of bone pathology 
extending across the symphysis into the right side of the mandible as far as 
the area of the right canine. 

The temperature was 99.2° F. Among transfer notes there was but one 
temperature recording, showing 99.6° F. two weeks prior to our examination. 
All laboratory studies were normal except for a slightly elevated alkaline 
phosphatase reported as 9.0 units. 





Fig. 1.—Painless enlargement, left side of the mandible. 


Treatment 

For esthetic improvement and for microscopic diagnosis, it was thought 
that the bulging portion of the tumor beneath the left mental foramen should be 
excised. 

Under general anesthesia a three-inch incision was made through skin and 
platysma parallel to, and 2 em. below, the inferior border of the mandible. The 
external maxillary vessels were isolated, ligated, and divided. The mandibular 
periosteum was incised along the inferior margin. All soft tissue was reflected 
upward by use of a large periosteal elevator, exposing the expanded body of the 
mandible. The cortex was intact but obviously thinned. 
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The bulging portion of the tumor was outlined by chiseling a few holes 
through the cortex. These holes were joined by the use of rongeurs to make a 
linear incision through the cortex circumscribing the bulge. By use of a large 
bone chisel under hand pressure the bulging portion of the tumor was then 
easily cleaved from the body of the mandible. 

The medulla of the mandible was relatively nonhemorrhagie and consisted 
largely of yellow fibrous tissue surrounding thin bony trabeculae. Some of this 
tissue appeared to be arranged in bundles, and a fibrous strand about 4 em. long 
was readily separated with tissue forceps from one of the bundles. 


Fig. 4.—Photomicrograph showing osteocytes lining spicules of bone, apparently derived from 
connective tissue stroma. E 


The margins of the bone from which the specimen had been excised were 
smoothed with files. The periosteum was returned to place and sutured. A 
small rubber drain was inserted into the submaxillary space. The soft tissue 
was closed by suturing in layers. A pressure bandage was applied. 
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Microscopic Examination 
The specimen (Fig. 4) showed a vascularized connective tissue stroma 
containing numerous osseous spicules. Osteocytes arranged about these spicules 
were seemingly continuous with the stroma of connective tissue cells, indicating 
that the osseous spicules were probably derived from metaplasia of fibrous 
tissue. The diagnosis was returned as fibrous dysplasia of the mandible. 


Course 
Postoperatively the surgical wound apparently healed without incident. 
Slight edematous swelling had subsided by the third day and the drain was 
removed. Sutures were removed on the sixth day. There was esthetic improve- 


ment as a result of the removal of the bulge (Fig. 5). 





Fig. 5.—Sixth postoperative day, showing improved mandibular symmetry. 


However, the patient continued to show an elevated temperature which was 
apparently not affected by antibiotic therapy. The temperature fluctuated 
between 99.0° and 101.2° F. After several medical consultations, it was thought 
that the mandibular lesion was not the source of the fever, and the patient was 
transferred to the Medical Service. Over the next eight weeks the temperature 
remained elevated, occasionally in excess of 102°, with oceasional chills. 
Multiple and varied laboratory studies were negative until the fifth week, when 
spinal taps revealed elevated spinal fluid protein values progressively increasing 
to 550 mg. per cent. During this week he noted tingling and numbness of his 
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fingers and toes. Other neurological findings remained negative. At a Staff 
Tumor Conference, it was thought that the possible presence of osseous lesions 
in the-skull was probably not the source of the fever. Eventually, the symptoms 
subsided and spinal! fluid studies reverted to normal. The diagnosis offered was 
Guillain-Barré syndrome (polyradiculitis), believed not to be associated with 
either a monostotie or polyostotie fibrous dysplasia. 

At the end of three months the patients seemed well and was discharged, to 
be observed at intervals. There had been no new growth noted in the mandibular 
lesion. Radiographs showed a beginning reformation of bone cortex in the 


area of biopsy (Fig. 6). 


Fig. 6.—Tenth postoperative week. No new growth tendency noted. Cortex at biopsy site 
beginning to reform at edges. 


Comment 


Lichtenstein and Jaffe,' in introducing the term fibrous dysplasia for the 
polyostotic congenital anemaly of fibrosis seen in incidences of disease of the 


type referred to as ‘‘ Albright’s syndrome,’’ also wished to include under that 
term the monostotic fibrous lesions referred to under a variety of titles such as 
localized osteitis fibrosa, ossifying fibroma, osteodystrophia, and the like. This 
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contention was based on the histopathologic similarity of the various lesions. In 
the literature available here, this view seems generally accepted and has best 
been supported by Schlumberger,? who studied 67 monostotie cases and found 
no histopathologie differences of note. However, though evidently favoring an 
all-inelusive term, he offered considerable evidence of traumatie etiology in 
many ineidences and concluded that the monostotie form of fibrous dysplasia is 
not a congenital anomaly, etiologically has probably nothing in common with the 
polyostotic form, and that it might represent a disturbance of the normal 
reparative processes following any of a variety of bone injuries. 

A few authors have continued to diseuss the monostotie form under terms 
of standard tumor nomenclature, usually classifying them as benign osteogenic 
tumors. Gesehickter and Copeland® specifically question the inclusion of 
ossifying fibroma in the category of fibrous dysplasia, point out that the lesions 
as a rule are discrete, isolated, solitary tumors that tend to evolve from ossifying 
fibromas to spongy ostecomas to eburnated osteomas, an evolution which is not 
characteristic of fibrous dysplasia. 

Thus it seems ot us not a misstatement to say that the polyostotie form 
continues to represent an unusual congenital anomaly of unknown causes, 
whereas the monostotie form, though histopathologically similar, represents a 
separate disease entity of postnatal and sometimes surmisable cause. If so, 
then the biostotie form, fitting neither of the two categories, seems of unusual 
interest. 

Thoma‘ reported a case of fibro-osteoma affecting both maxillae and the 
left side of the mandible and cited Phemister and Grimson as reporting a similar 
case. It might be argued that lesions of maxillae and mandible might have a 
common etiology of injury, either infectious or traumatic, but no such argument 
seems applicable to concomitant lesions of the ethmoid and mandible. In this 
ease the exact nature of the ethmoidal lesion is of course unknown, but that a 
bone lesion exists seems definitely established by stereoscopic radiographs not 
reproducible here. 
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A CASE OF AMELOBLASTOMA DERIVED FROM ADULT 
ORAL EPITHELIUM 


Victorino G. Vitua, D.D.S., M.S.D., QuEzoN City, PHILIPPINES 


HAT some ameloblastomas may arise from adult oral epithelium ap- 

parently is not yet universally accepted. Bernier’ stated in 1942 that 
such condition ‘‘has never been clearly demonstrated.’’ Robinson,? however, 
advaneed the opinion in 1945 that ameloblastomas may be derived from ‘‘oral 
epithelium, dental laminae, or embryonal amelogenic remnants.’’ Since 1944, 
Thoma* seems to be of the belief that the reported intimate connection of some 
ameloblastomas with the oral epithelium has not yet conclusively established 
their genetic relationship. In 1951, the same author‘ simply stated in his later re- 
port on ameloblastoma that ‘‘some investigators have tried to show that it 
may arise from the adult oral epithelium. ...’’ The present case is, therefore, 
reported as it might shed further light on the problem. 


Materials and Findings 


The specimen used in this report is a section of an edentulous lower jaw 
from the angle to the region of the cuspid. This was surgically removed due 
to neoplastic growth. In the molar region, a craterlike uleer was present. 
The whole specimen was decalcified and histologic sections were made buceco- 
lingually in the ulcerative portion and in the neighboring nonulcerative portion. 
All sections were stained with hematoxylin-eosin. 

A tracing of a sample of the sections in the ulcerative portion and in 
the nonulecerative portion of the jaw is shown in Fig. 1. Examination of the 
ulcerative portion reveals the presence of a tumor mass in the central portion 
of the jaw. The buceal bone plate is extensively resorbed and only a thin 
portion of the lingual bone plate remains. It appears to us that the expansion 
of the tumor is more toward the buceal and lingual direction than toward 
the lower border of the mandible. A greater portion of the bone in the lower 
border of the mandible is still present. In the nonulcerative section, we ob- 
served apparently two groups of tumor mass separated from each other by a 
wide band of connective tissue. One group is located near the surface epithe- 
lium and appears to be arising from this tissue and the other group is located 
in the central portion of the jaw. For convenience of description, we may 
designate the former as the peripheral tumor and the latter, the central tumor. 
The tumor observed in the ulcerative sections is the same kind as the central 
tumor in the nonuleerative sections. Our impression is that the tumor is a 
type of ameloblastoma associated with extensive hemangioma and hyaline de- 
generation of the connective tissue stroma (Fig. 2). A more detailed study 
ot ithe of Oral Histology and Pathology, College of Dentistry, University 
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of this case will be reported in the future. The present report will be con- 
fined mainly to the peripheral tumor, because of its possible origin from the 
adult surface epithelium covering an edentulous section of the jaw. 





her. Ca rs onkique/ ‘yz 


Fig. 1.—Tracing of the ulcerative section (A) and the nonulcerative section (B) showing 
location of the tumor mass (TM). u, Ulcer; be, buccal side; lg, lingual side; b, bone; OF, 
oral epithelium. 





Fig. 2.—Low magnification of the central tumor showing a type of ameloblastoma as- 
sociated with extensive hemangioma. Note the blood vessels in the fleld (A) filled with red 
cells and the ameloblastic tissues which are not yet affected by hemangioma (B). 


Fig. 3, a is a section from the nonuleerative portion of the jaw showing in 
low magnification several epithelial downgrowths from the oral epithelium. 
It may be noticed that the formation of these downgrowths seems to be fol- 
lowed by formation of ulcer in the surface epithelium. Fig. 3, b shows an 
early formation of an epithelial downgrowth in higher magnification. As 
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Fig. 4.—a, Another section showing in low magnification more advanced formation of the 
epithelial downgrowths. u, Ulcer; OF, oral epithelium; art, artifact; AZ7, ameloblastic tissue; 
ED, portion of the epithelial downgrowth. 

b, Higher magnification of one of the downgrowths. Note the cystic formation and the 
myxomatous degeneration of the connective tissue. O£F, oral epithelium; wu, ulcer. 
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shown, it appears like the early formation of an enamel organ when the epithe- 
lial cells have not yet reached the stage of histodifferentiation. Morpho- 
logically, this type of epithelial downgrowth appears to be different from the 
epithelial downgrowths commonly observed in fibromas in the gingival tissue 
associated with some inflammatory condition or in hypertrophic gingival 
tissue due to ill-fitting denture. We have also noticed that the cells at the 
tip of this type of downgrowth are stained darker than the cells in the surface 
epithelium. It would seem as if the transformation of the epithelial cells into 
tumor cells is indicated by the change of their staining reaction. Fig. 3, c 
appears to be a little advanced epithelial downgrowths showing the marked 
tendency of the cells in the central portion to differentiate into stellate cells. 


Fig. 5.—Higher magnification of certain area showing the transformation of one of the 
longer downgrowths into ameloblastom. ED, Portion of the epithelial downgrowth from the 
oral epithelium; dsr, degenerating stellate reticulum. 


It may be noticed that structures resembling microcysts are present. The epi- 
thelial downgrowths seem to induce myxomatous degeneration of the con- 
nective tissue stroma. Fig. 4, a is another section showing in low magnification 
more advanced epithelial downgrowths. Fig. 4, b is a higher magnification of 
one of the downgrowths showing cystic formation. Again, ulcer is present in 
the surface epithelium and the connective tissue stroma is undergoing myxoma- 
tous degeneration. We have traced further down some of the longer epithe- 
lial downgrowths and it appears to us that they are undoubtedly transformed 
into ameloblastic tumor (Fig. 5). Fig. 6, a is another section showing in low 
magnification epithelial masses close to the surface epithelium. Fig. 6, b is a 
higher magnification of some of these epithelial masses and it seems very 
evident that they have the characteristics of an ameloblastoma. Again, it may 
be noticed that the surrounding connective tissue is undergoing myxomatous 
degeneration. Fig. 7 is the same as Fig. 4, but in a more extended area, show- 
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Fig. 6.—a, Another section showing in low magnification masses of epithelial cells (A) 
close to the surface epithelium; 8, portion of the ameloblastic tumor in the central portion of 
the Jaw. Note the myxomatous degeneration of the connective tissue surrounding the epithe- 
lial masses near the surface epithelium; art, artifact; OF, oral epithelium. 

b, Higher magnification of some epithelial masses possessing the characteristics of amelo- 


blastoma. Note the cystic formation, the stellate reticulum, and the cuboidal epithelium; art, 


artifact. 
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ing the peripheral ameloblastic tumor (A) separated by a wide band of con- 
nective tissue from the central amelobastic tumor (B). In all twenty-seven 
sections from the nonulcerative portion that we have examined, we have not 
observed any connection between the peripheral and the central ameloblastic 
tumor. This does not mean, of course, that genetic relationship between these 
two tumors is not possible. 


Fig. 7.—The same section as in Fig. 4, but in a more extended area, showing the periph- 
eral ameloblastic tumor (A) separated by a band of connective tissue from the central 
ameloblastic tumor (B); OF, oral epithelium; uw, ulcer; HD. portion of the epithelial down- 
growth. Note the peripheral tumor evidently arising from the epithelial downgrowth. 


Comment and Conclusion 


The foregoing findings have shown the varied degree of development of 
the epithelial downgrowths of the surface epithelium from the early beginning 
when they appear like the early formation of an enamel organ to a series of 
stages where they are finally transformed into an ameloblastic tumor. We 
have also observed that the transformation of the cells of the oral epithelium 
into tumor cells appears to be indicated by a change of their staining re- 
action. As is usually the case, the tumor cells become deeply stained. 
Furthermore, the development of the epithelial downgrowths to ameloblastie 
tumor appears to be followed by ulcer formation in the surface epithelium in 
a similar manner as in the pathogenesis of epidermoid carcinoma in the mouth.® 
Finally, we have not observed any connection between the ameloblastic tumor 
intimately connected with the epithelial downgrowths and the ameloblastic 
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tumor loeated in the central portion of the jaw. These conditions seem to 
preclude the possibility that the ameloblastic tumor intimately connected with 
the epithelial downgrowths is a part or extension of the ameloblastic tumor 
found in the central portion of the jaw. On the contrary, it may be contended 
that the central ameloblastic tumor is an extension or part of the peripheral 
ameloblastic tumor. The expansion of the central tumor both to the buceal 
and lingual direction and the presence of the craterlike ulcer seem to support 
this view. The craterlike ulcer may be the final outcome of the ulceration in 
the epithelial surface accompanying the development of the epithelial down- 
growths which, later, became ameloblastic tumor. In a few eases of amelo- 
blastomas without previous history of infection or surgical intervention that 
we have studied, the formation of an uleer has not been observed as the usual 
condition as in epidermoid carcinoma. It is true that the peripheral amelo- 
blastic tumor appears to be not associated with hemangioma and hyaline de- 
veneration of the connective tissue stroma as in the central ameloblastie tumor, 
hut this struetural difference between these two apparent groups of amelo- 
blastic tumor might be only in degree of development rather than in kind. 

In conelusion, if the above interpretation can be considered as valid, it 
seems to be amply demonstrated now that some ameloblastomas are derived 
from adult oral epithelium. 
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A CASE OF AMELOBLASTOMA WITH MARKED HYALINE 
DEGENERATION AND SUBSEQUENT DISSOLUTION OF 
ITS CONNECTIVE TISSUE STROMA LEADING 
TO THE FORMATION OF NEW TYPE 
OF CYSTIC CAVITIES 


VictoRINo G. Vitua, D.D.S., M.S.D., QUEZON City, PHILIPPINES 


A‘ AMELOBLASTIC tumor mass generally consists of atypical columnar 
cells at the periphery and loosely arranged stellate cells or the stellate 
reticulum in the center. The common observation is that cystic cavities in 
ameloblastomas are formed as the result of the degeneration of the stellate 
cells.'-"° This common observation is well illustrated in Figs. 1 and 2. The 
present report would deal with a case of mandibular ameloblastoma where the 
cystic formation appears to be the result of the degeneration and subsequent 
dissolution of the connective tissue stroma. It is possible that this condition 
has already been mentioned in the literature. However, this case is reported 
because it is somewhat rare. Besides, this reaction of the supporting con- 
nective tissue to the tumor cells might be of some significance in determining 
the relative malignancy of ameloblastomas in the jaws. 

Fig. 3 shows the ameloblastic tumor cells in plexiform pattern. It may be 
noticed that there is a tendency of the epithelial sprouts to envelope the con- 
nective tissue stroma which is undergoing hyaline degeneration. We observed 
that this degenerative change of the fibrous connective tissue is not only con- 
fined in the stroma, The fibrous capsule of the tumor shows the same reaction 
to the tumor cells (Fig. 4). It seems as if the tumor cells secrete some sub- 
stance which induces the hyalinization of the fibrous tissue. Fig. 5 shows the 
hyalinized fibrous tissue enveloped by the tumor cells. In some areas, the 
degenerated fibrous tissue is now reduced to a homogeneous mass resembling 
a colloid substance. Later on, these colloidlike bodies are gradually dis- 
solved, leaving spaces surrounded by strands of epithelium. This condition is 
well shown in Fig. 6. It may be noticed that some blood vessels are still pres- 
ent in some of the spaces, indicating that these spaces were originally occupied 
by the connective tissue stroma and not by the stellate reticulum which is 
normally avascular. 

A eyst is often defined as a newly formed cavity filled with fluid or semi- 
solid material and lined by epithelium. The spaces shown in Fig. 6 which ap- 
pear like the meshes of a network of epithelial strands seem to answer the 
definition of a cyst. If this statement can be accepted, it may be said, there- 
fore, that the cystic cavities in ameloblastomas are not always formed through 
the degeneration of the stellate reticulum. In some cases, as shown in the 
present report, the cystic cavities are formed through the degeneration and 
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Fig. 1. 





Fig. 2. 


Fig. 1.—A section of an ameloblastoma in a lower jaw showing formation of a cystic 
cavity through degeneration of the stellate cells. Cyc, Formation of cystic cavity. Note de- 
generation of the stellate cells in the various lobules and beginning of formation of cystic 
cavities. sc, Stellate cells; cc, atypical columnar cells. 


Fig. 2.—A _ section of an ameloblastoma in a lower jaw showing degeneration of the 


stellate cells and formation of cystic cavity at a. b, Cystic cavities; sc, stellate cells; ct, 
connective tissue stroma; cc, atypical columnar cells. 
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Fig. 4. Fig. 6. 

_ Fig. 3.—Ameloblastic tumor cells in plexiform pattern. h, Connective tissue undergoing 
hyaline degeneration. Note the tendency of epithelial sprouts to envelope the degenerated 
connective tissue. 


ig. 4. nother section showing hyaline degeneration of the fibrous tumor capsule. 
h, Hyalinized portion of the capsule; tc, tumor capsule. 
Fig. 5.—Degenerated connective tissue enveloped by tumor cells. h, Connective tissue 
undergoing hyalinization; cb, homogeneous hyalinized mass resembling colloid body. 
Fig. 6.—Another section showing cystic cavities as the result of the dissolution of the 
degenerated connective tissue stroma. es, Epithelial strand; h, connective tissue undergoing 
hyalinization; eb, colloidlike bodies; bv, blood vessel. 
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subsequent dissolution of the connective tissue stroma enveloped by the tumor 
masses or epithelial strands. It is possible that these two modes of formation 
of eystie cavities may occur at the same time in one case. Which mode of 
cystic formation indicates greater malignancy, for the present, seems to be an 


open question. 
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EXTENSIVE FIBROMATOSIS OF THE GINGIVAE IN THE MAXILLA 
AND IN THE MANDIBLE IN A SIX-YEAR-OLD BOY 


Victorino G. Vitus, D.D.S., M.S.D., Aanp AcustiIn L. ZARATE, D.D.S., 
QUEZON City, PHILIPPINES 


Chief Complaint.—<A 6-year-old boy was admitted in the Dental Service 
of the V. Luna General Hospital on April 24, 1951. His chief complaint 
was extensive growth of the gingivae in the maxilla and mandible with marked 
hypertrichosis on the forehead, arms, and on the back (Fig. 1). 

History.—According to the mother, the child was born with sign of pre- 
mature growth of hair on the forehead, eyebrows, and on the back. At about 
the age of 6 months, the child began to experience quite frequent attacks of 
convulsion accompanied by fever. This condition prevailed during a period 
of six months or until the child was 1 year old. A physician diagnosed the 
case as ‘‘epilepsy’’ and some form of treatment was given to the child. <Ac- 
cording to the mother, no Dilantin Sodium was given during the course of the 
treatment. At the age of 1 year, or after the intermittent convulsive attacks 
had not recurred, the mother noticed some enlargement of the free gingivae 
at the region of the incisors both in the upper and lower jaw. This growth 
continued to enlarge until all erupted temporary teeth were covered by the 


gingivae. A dentist was consulted but, according to the mother, no diagnosis 


was made nor treatment given. 


Fig. 1. 


Physical and Laboratory Examination.—The patient’s head was flattened 
at the temporal region from side to side with frontal and occipital prominence. 
Extensive growth of the upper and lower gingivae was present, particularly 
at the anterior region. Several erupted temporary teeth were embedded in 
the growth. The penis of the boy appeared normal, but fine pubie hairs were 
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present. Marked hypertrichosis was present on the back, forehead, eyebrows, 
and arms. No regional lymph node enlargement was observed. Behavior of 
the child was somewhat idiotic. Other parts of the boy appeared normal. 

Results from blood count and routine blood chemistry appeared to be 
within normal range. 

Radiographic examination of the skull, face, mandible, and extremities 
showed no appreciable abnormal condition in the bone. The sella turcica ap- 
peared normal in size, shape, and position. No intracranial pressure was dem- 


onstrated. 





Fig. 2. 


Biopsy finding of the growth taken from the anterior portion of the up- 
per jaw showed heavy collagen bundles in the corium and acanthomatous 
epithelium (Fig. 2). The section resembled a fibroma of the gingival tissue 
of the hard or nonvascular type. 

Diagnosis: Fibromatosis of the gingivae. 

Comment 

Blood dyserasia and Dilantin Sodium as possible etiology may be ruled 
out in this ease. It may be significant to note, however, that the present case 
shows some symptoms that have been observed in some cases of hyperplasia 
of the gingivae due to Dilantin Sodium, that is, the excessive growth of hair 
besides the gingival growth. Our impression of the present ease is that it may 
be due to some endocrine dysfunction. 





GIANT SIALOLITH 


Report of a Case 


Louis H. Guernsey, D.D.S., Gooprne, lWAno 


VERY dental practitioner sooner. or later has a patient make an amazing 
request. The following case illustrates the most unusual experience in 
my short practice life. 

On May 10, 1952, Mrs. W. M., aged 65, presented at the office to see about 
the repair of her lower denture. When she removed it, the denture appeared 
intact, but she also removed from her mouth a large sialolith which had 
apparently been attached to the denture for many years (Figs. 1, 2, and 3). 
The sialolith had broken away, and she could not wear the denture without 
it; thus her request to fasten it back to her denture. 

She had worn a full upper vuleanite denture against six lower incisors 
since 1935. In 1941 the 6 remaining teeth were extracted and the present 
denture inserted immediately over the extraction wound. The dentures were 
worn continuously since then with no professional service to either one. 


Fig. 1. 


Clinical examination of the mouth revealed an essentially normal edentu- 
lous maxilla with extreme resorption of the mandible, creating the negative 
type of ridge with a knife edge of tissue on the crest. 

A depression of the bone on the lower left side was noted which con- 
formed exactly to the contour of the sialolith caused by pressure atrophy 
(Fig. 1). She presented a large genial tubercle which left a very decided 
impression on the salivary stone (Figs. 2, 3, and 4). 
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Treatment and Course.—The patient was quite concerned about her 
denture as she could not wear it comfortably without the sialolith, and further 
volunteered that this accident had happened before, but was repaired by a 
dental laboratory in California. 

She was told that her denture was not broken and in need of repair, but 
that a coneretion from the saliva had slowly grown on it for many years 
until she believed that it was an integral part of her denture. Also she was 
told why her request had so taken me by surprise. 

When the condition was fully understood, the patient was very much 
interested that this oddity could have happened to her, and very enthusiastic 
about correction of the condition. Immediate treatment consisted in removing 
the caleulus and substituting compound for the sialolith. 

Final treatment called for construction of new dentures. 


Comment 


This case illustrates the human adaptability to almost anything in the 
line of a prosthesis, that a slowly increasing sialolith on a denture can go 
unnoticed, or become actually an intrinsie part of a denture, and that pressure 
atrophy can make bone conform to the outline of the agent causing the 


pressure. 
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GASTRIC JUICE AS A CHEMICAL EROSIVE AGENT 


Report of a Case 


Louis H. Guernsey, D.D.S., Goopine, IpAHo 


N AUG. 28, 1950, Mr. J. S., aged 22, presented himself for routine dental 
O treatment. 

Clinical Examination.—On visual examination 31 fully erupted teeth 
were found to be present, involved by a moderate amount of caries. The 
first impression, however, was that here was an adult with four retained 
deciduous incisors. On closer examination, the entire upper dentition seemed 
unusual, as though the enamel of the crowns had been dissolved away and 
had left a shiny polished-appearing surface to the teeth. The upper incisor 
teeth almost had the appearance of jacket crown preparations. There was 
a eross-bite relationship on the left side and the patient had a marked close- 


bite (Fig. 1). 





Fig. 1.—Occlusion of incisors. 


Full-mouth roentgenograms were taken (Fig. 2) which revealed: 

1. A complete second dentition with an unerupted left third molar, and 
not, as first thought, retained deciduous incisors. 

2. Dental caries of a more serious nature than first was presumed, be- 
cause the loss of the dissolved enamel made the tooth more vulnerable. 

3. Abnormally large pulp chambers in the teeth. 

4. Loss of radiopacity of the upper teeth, because of the lost enamel 
structure. 

Tentative diagnosis: It was thought at first that this patient had been an 
athlete with the lemon-sucking habit. This was not so. Questioning revealed 
that the patient had vomited quite frequently for a period of vears, probably 
caused by a diagnosed duodenal uleer. 

Final diagnosis: Chemical dissolution of the enamel of the maxillary teeth 
by free hydrochloric acid contained in regurgitated gastrie juice. 
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Past Medical History.—This patient was closely questioned, as it seemed 
that such extensive damage to the teeth occurred over a long period of time. 
More emphatie medical treatment was urged to arrest dental damage occur- 
ring as a result of the condition. 

A chronological table of events follows: 

1. The patient first complained of stomach pain in 1939, when 12 years 
of age. 

2. In 1940-1941 the uleer, thought to be gastric, was treated by diet con- 


trol and Amphojel. 

3. In 1940-1941, according to the recollection of the patient, regurgitation 
started. It occurred 4 to 5 times weekly, usually two to three hours after a 
meal. 

4. A definite diagnosis of duodenal uleer was made during routine Army 
physical and roentgenographic examination in 1945. At this time a gastric 
resection was suggested as a means to alleviate the condition. 

5. The uleer diet and treatment were continued with worsening symptoms 
until surgery was performed Dee. 19, 1950. 

6. Alleviation of all symptoms, including regurgitation was reported 
when the patient was seen May 22, 1951. Only remaining discomfort occurred 


with sudden changes in the weather. 


Treatment.— 

1. All cavities were excavated under local anesthesia Sept. 27, 1950, and 
Oct. 2, 1950. 

2. Five carious exposures were encountered and were treated uniformly 
with penicillin G powder and zine oxide cement capping technique. 

3. All the remaining carious teeth were treated likewise. 

4. No discomfort was ever encountered. All involved teeth were pulp 
tested and were vital Nov. 22, 1950. 

5. Final restorations were inserted Nov. 22, 1950. 

Summary 

1. An interesting case of systemic disease and related dental disorder 
was presented. 

2. Unusual pulp involvement and response to caries was noted. 

3. My interest and curiosity about the patient probably contributed to a 
reappraisal of the gastrointestinal condition which led to more emphatic 
treatment. 
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IN VITRO STUDIES ON THE INITIATION OF ENAMEL CARIES. 
II. FAILURE OF CERTAIN BACTERIA TO PENETRATE THE 
ENAMEL IN A NONACID ENVIRONMENT* 


VaLerIE Hurst, S.B., M.A.,** James Nucxouis, D.D.S.,f Harry E. FRissir, 
D.D.S.,*** anp Max S. Manensta, B.S., M.A., Pu.D.,**** San FRaNcIsco, CALIF. 


Introduction 


N THE first series of experiments it was found that actinomycetes, lacto- 

bacilli, and streptococci were all able to penetrate the enamel of unerupted 
hamster molars in a nearly neutral environment in vitro. The question then 
arose whether this could be accomplished by other groups of bacteria. Ex- 
periments attempting to establish this point are described here. 


Method 


The general method employed in the second series of the experiments 
was identical to that used and described in the first. Unerupted hamster molars, 
aseptically extracted, were dropped into tubes of broth and subsequently inocu- 
lated with pure cultures of the bacteria to be tested. Sixty- to 130-day periods of 
incubation were used since, according to the first experiments, this should 
result in penetration of a relatively high percentage of molars. The broth 
was changed at monthly intervals. The pH values, throughout the incubation 
period, were usually nearly neutral. They varied somewhat depending on the 
organism, but were never lower than pH 6.1. In a few instances they were 
as high as pH 8.9. Histologic sections, totaling approximately 8,500, were pre- 
pared and examined as in the first experiments. 

The organisms tested were chosen for no particular characteristics, ex- 
cept for the intentional inclusion of some not common to the mouth. Many of 
them were obtained from the type culture collection of the Division of Micro- 
biology, University of California Medical Center. The diphtheroids used had 
come from the California State Publie Health Laboratories, while Streptomyces 
sulfureus (3007) was from the American Type Culture Collection. 

At first an effort was made to test each kind of organism on molars se- 
lected from animals of different litters. Later, as a further control, they were 
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tested on molars for which corresponding ones from the same animal or litter 
were simultaneously tested with Actinomycete No. 80, a strain previously 
shown to penetrate with a high degree of frequency.’ 


Results 


Of the 53 tests made with the various organisms, there was no evidence of 
enamel penetration in 52 (Table I). These negative results obtained even 
among those molars for which the corresponding ones of the same animal or 
same litter were penetrated by Actinomycete No. 80 (Table II). The histo- 
logic examinations indicated that penetration had failed to oeceur even in in- 
stanees where the organisms were observed to be numerous on the enamel 
surface, and intimately associated with it. As in the first series of experi- 
ments,’ the presence of organisms in the dentinal papilla was not uncommon. 


TABLE I. NUMBER OF TESTS MaDe WITH DIFFERENT ORGANISMS 








MEDIUM 
PROTEOSE BRAIN HEART 
ORGANISM PEPTONE INFUSION 








Bacterium aerogenes 
Bacterium coli 
Bacillus subtilis 
Staphylococcus albus 
Staphylococcus aureus 
Sarcina lutea 
Zopfius zenkeri 
Diphtheroid No. 1 
Diphtheroid No. 2 
Diphtheroid No. 3 
C. diphtheriae gravis 
C. diphtheriae intermedius 
C. diphtheriae mitis 
Corynebacterium xerose 
Streptomyces sulfureus 


wpoocococosrR-IR COO 
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Enamel penetration had occurred in one of the two molars incubated in 
a culture of Corynebacterium diphtheriae mitis. This penetration was quite 
extensive, involving numerous areas extending through a number of sections. 
It appeared similar to that characteristically obtained in the first series of 
experiments, The organisms within the enamel seemed quite typical in their 
morphology. 


TABLE II. COMPARISON OF ABILITY OF ACTINOMYCETE 80 AND OTHER ORGANISMS TO PENF- 
TRATE MOLARS OF THE SAME ANIMAL OR SAME LITTER 






















































































LITTER A B c : 
___ ANIMAL aes S. 4 1 | 2 | 3 1/2 |3|4 | 5 F 
MOLAR aA|Blila| Bia |BiaA|B/a|] Bia | Bila] B/A/A|/A|A]A|A 
P Actino. No. 80 | + | |}+| |+ + + | + 0 | + |+ + 7 
panel Other organ- 0}; | 0 | -/0O}; JO! | | Jo 10 0 0 
: | isms | Staphylococcus albus Sarcina lutea Staph. awreus 
~ Tneubation | 120 days 115 days 130 days 





+ = Penetration occurred. 
0 = Penetration did not occur. 
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Discussion 


Although the total number of tests in this second series of experiments 
was considerably smaller than in the first' the number of negative results ob- 
tained appears significant. They suggest that, under conditions similar to 
those used in the preceding experiments, most of the organisms tested here 
lacked penetrative ability. This is further supported by the finding that these 
organisms were unable to penetrate molars for which others from the same 
animal and litter had been penetrated by Actinomycete No. 80. The penetra- 
tion of one molar by Corynebacterium diphtheriae, on the other hand, suggests 
that, depending on their metabolic character, organisms not potentially as- 
sociated with caries could contribute to its etiology under special cireum- 
stances. 

Summary and Conclusions 

Various organisms were tested for their ability to penetrate the enamel 
under conditions similar to those in which penetration had been obtained in 
the first experiment. Penetration failed to oceur with all of the organisms 
tested, with the exception of Corynebacterium diphtheriae. This suggests that 
the ability to penetrate enamel in a nearly neutral environment in vitro may 
depend on certain metabolic characters and is not necessarily limited to those 
most frequently associated with caries. 


Reference 
1. Hurst, V., Nuckolls, J., Frisbie, H. E., and Marshall, M. S.: In vitro Studies on the 


Initiation of Enamel Caries. JI. Enamel Penetration by Oral Bacteria in a Non- 
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MICROSCOPIC STUDIES OF THE PERIODONTIUM OF THE PRIMARY 
DENTITION OF MONKEYS. I. ANTERIOR TEETH DURING THE 
MIXED DENTITIONAL PERIOD 


Sout BERNICK, M.S., aNp NATHAN FRIEDMAN, D.D.S., Los ANGELES, CALIF. 


Introduction 


ee studies have been reported in the literature concerning 
the microscopic changes that oceur to the periodontium of the permanent 
teeth of mammals including man under normal and pathologie circumstances. 
However, the available literature dealing with the alterations found in the 
supporting tissues of the primary teeth is scanty in many details. The few 
publications available are mainly concerned with the effects of developmental 
resorption or degenerative findings due to occlusal trauma. The present study 
is undertaken to add to our knowledge of the microscopic changes that are 
found in the periodontal membrane, alveolar bone proper, and gingivae of the 
primary teeth during the most active period, the mixed dentitional state. 

The changes to the primary teeth due to developmental resorption have 
been reported by Kronfeld (1932) and Bernick and his associates (1949) ; 
sinee their findings have been adequately presented, discussion of this phase 
of the problem is unnecessary. 

Almost all of the findings concerning the changes to the periodontium due 
to occlusal trauma have been on the teeth of adults with the exception of 
examples reported by Oppenheim (1922), Gottlieb and Orban (1931), and 
Coolidge (1938), who observed similar traumatic injuries in the primary teeth 
of children with mixed dentition. Coolidge (1938) also reviewed the literature 
of the morphologic changes in occlusal trauma, and therefore it seems unneces- 
sary to repeat it at this time. 

Kronfeld and Weinmann (1940) found in their studies that the least 
severe traumatic injuries consisted of compression, ischemia, and hyalinization of 
the periodontal membrane. The more severe cases showed crushing and necrosis 
of the tissues with the formation of hemorrhagic cysts. In most instances the 
injuries were followed by undermining bone resorption and by the evidence of 
tissue repair. 

Mikola and Bauer (1949) studied the jaws of four children who succumbed 
from systemie disease and found typical microscopic changes characterizing 
periodontitis. In all cases inflammatory process of the subepithelial connective 
tissue of the interdental papillae was seen to proceed apically penetrating and 
loosening the transseptal fibers of the periodontal membrane. In addition 
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osteoclastic action resulted in a resorption of the ecrestal area, and in many 
instances perforations through the crest into the underlying bone marrow spaces 
were noted. 

Ramfjord (1951) studied the effects of acute febrile diseases on the perio- 
dontium of rhesus monkeys and showed that in the primary teeth traumatic 
lesions are found in the interradicular and cervical regions. As a group the 
primary teeth showed more advanced gingivitis than the permanent teeth, and 
the extent of the gingival inflammation appeared to increase with the decrease 
in the length of the remaining root. The healing stage of certain traumatic 
lesions resembled the description of diffuse alveolar atrophy. 


Materials and Methods 

This report is based on a study of the teeth and jaws of four monkeys 
whose dental arches were in the mixed dentitional stage. Immediately after 
sacrificing the animals the maxillae and mandibles were cut into blocks of 
either one or two teeth and fixed in an alcoholic solution of P.A.F. (90 ec. 
80% alcohol; 75 ¢.c. picrie acid; 25 ¢.c. formalin; and 5 ¢.e. acetic acid) for at 
least one week. Ten per cent nitric acid in formalin was used as the de- 
calcifying agent because its penetration is rapid thus preventing excessive 
action of acids on the soft tissues. 

The blocks were prepared for sectioning by the nitrocellulose method and 
were cut into sections of 15 to 100 » thick. Those containing one tooth were cut 
in a labiolingual direction, whereas, the blocks of two teeth were sectioned so 
that the interdental areas were visible for study. The sections were stained 
with hematoxylin and triosin, Mallory’s connective tissue stain, or Verhoeff’s 
elastic tissue stain. 

Observations 

Gingivae.—The gingivae of certain of the anterior teeth appeared normal 
while others showed pathologie lesions. Fig. 1 is a view of the labial surface 
of a lower lateral incisor whose root is undergoing the effect of the initial stage 
of developmental resorption. The depth of the gingival crevice is practically 
zero, and the erevicular epithelium and the epithelial attachment show no de- 
generative signs. The base of the epithelial attachment is situated on the 
cementum. Only a slight amount of subepithelial inflammatory infiltration is 
observed. This microscopic appearance is normal for the primary teeth at this 
stage of developmental resorption. 

Marginal gingivitis as a result of calculus deposition is seen in Fig. 
This has led to a deepened crevice. This irritant has stimulated a proliferation 
of both the crevicular epithelium and epithelial attachment so that the epithelial 
layers have sent long anastomosing pegs into the underlying connective tissue. 
Round-cell infiltration of the epithelium and subepithelial connective tissue is 
evident. The latter is undergoing degeneration characterized by congested 
vessels, edema, and disorganization of the free gingival fibers. The collagenous 
fibers are becoming fragmented and are losing their attachment to the papillae 
of the papillary layer of the gingivae. 

As this condition persists the gingival reaction becomes more severe and 
a typical periodontal pocket results characterized by ulceration of the crevicular 
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Key to the Abbreviations 


Alveolar bone 
Alveolar crest 
Cc ementum 
, Calculus 
Cemental fragment 
Crevicular epithelium 
‘Cleft 
, Connective tissue 
Dentin 
Epithelium 
Epithelial attachment 
Fig. 1.—Lower lateral incisor. 


‘evice, intact crevicular epithelium, and epithelial attachment. 
(Hematoxylin-and triosin, X140; reduced \4.) 
Gingivitis with the deposition ‘of calculus on the labial surface. 


ing epithelium on the cementum. 
2.—Upper cuspid. 


g. 
(Hematoxylin and triosin, «140; reduced % 


Fig. 3.—Interproximal area between ateral 
(Hematoxylin and triosin, 140; reduced -) 
ig. 4.—Interproximal area between lower lateral and central incisors. 


formation of a cleft. 
F 


ening of the cleft by further downgrowth of epithelium. 
reduced %.) 


ei Enamel of permanent tooth 
Gingival epithelium 

if ., Hemorrhagic area 

K., Keratin 

Ob., Osteoblasts 

Oc.. Osteoclasts 

P.M., Periodontal membrane 

R.A., Resorbing area 

R.E., Reduced enamel epithelium 

, Subepithelial connective tissue 
S.F., Supra-alveolar crest fi 


Normal-appearing gingiva characterized by shallow 


Note the base ¥ the migrat- 
incisor and cuspid. Note the beginning 


Note the dee 
(Hematoxylin and triosin, x14 
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epithelium and an accelerated downgrowth of the epithelial attachment. The 
subepithelial connective tissue continues to become heavily infiltrated with an 
increasing number of lymphocytes, plasma cells, and macrophages which obscure 
the normal architecture of the stroma. 

In the interproximal papillae formation of clefts may occur as seen in 
Figs. 3 and 4. Fig. 3 illustrates an area between a lateral incisor and cuspid. 
From the surface epithelium a wide downgrowth into the connective tissue has 
taken place. From this acanthotie area small pegs also appear to proliferate 
into the connective tissue. In the center of this wide band of epithelium, 
keratinization is noted. As this keratin splits and sloughs off, a cleft is formed. 
The cleft is further deepened by the continual downgrowth of the epithelium 
and sloughing of the keratinized layer (Fig. 4). This condition is commonly 
called a gingival cleft (Stillman’s cleft). 


Alveolar Bone.—Changes to the alveolar bone occur on all the surfaces of 
the teeth. On the lingual surface of the primary anterior teeth, resorption of 
the alveolar bone occurs first at the apical third region due to the eruptive force 
of the permanent teeth. On the other hand, the lateral pressure exerted by the 
eruption of the permanent tooth toward the labial produces extensive bony 
destruction on the labial bony plate. This is first seen at the crestal region (Fig. 
5). Osteoelasts are evident on the bony surface adjacent to the periodontal 
membrane, whereas, on the opposing surface osteoid material is being laid 
down which indicates bone apposition. When the osteoclastic action continues 
at a faster rate than does bone apposition, fragmentation of the bone will oecur 


as illustrated in Fig. 6. This fragment is undergoing destruction as noted by 
the presence of the osteoclasts. The shortening of the alveolar crest may con- 
tinue until it may appear a few millimeters below the cementoenamel junction 
as observed in Fig. 7. In this figure the original height of the crest is evidently 
nearer to the cementoenamel junction than is shown here. Not only is there 
loss of bone at the crest, but extensive lateral destruction occurs along the 


alveolar process (Fig. 8). 

In addition to bone loss on the labial and lingual surfaces the inter- 
proximal areas also show extensive resorption. These phenomena may occur 
both on the mesial and distal aspects of the alveolar crest in which fragmenta- 
tion similar to that demonstrated on the labial alveolar process oceurs. Fig. 9 
pictures a section of the interproximal bone between a lateral and central in- 
cisor. The fatty marrow spaces are now replaced with granulation tissue. 
Osteoclastic action is evident in these marrow spaces resulting in a widening of 
these areas. By the action of both lateral and internal resorption, the height 
of the crest is lowered. This condition continues throughout the shedding 
process. 


Cementum.— When the forces of eruption of the permanent teeth become 
exerted upon the lingual and apical surfaces of the primary teeth, resorption 
of cementum and dentin will take place. This resorptive process is not con- 
tinuous; periods of rest with repair are visible by the deposition of osteo- 
cementum. On the other hand, due to the growth of the masticatory muscles 
and the considerable loss of the supporting apparatus, the occlusal forces 
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: Fig. 5.—Upper lateral incisor. Note osteoclastic activity at the alveolar crest. (Ver- 
hoeff’s connective tissue stain, xK100; reduced 4.) 
Fig. 6.—Upper lateral incisor. Note fragmentation of the alveolar crest. This fragment 
is undergoing osteoclastic action. (Hematoxylin and triosin, xX140; reduced \.) 
Fig. 7.—Lower lateral incisor. The alveolar crest has been shortened by extensive bone 
lestruction. (Hematoxylin and triosin, K140; reduced 4.) 
8.—Upper central incisor. Note the lateral resorption of the alveolar bone. (Mal- 


Fig. 
lory’s connective tissue stain, 140; reduced %.) 
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: 


Fig. 9.—Interproximal area between an upper cuspid and lateral incisor. Note osteo- 
clastic activity at the alveolar crest. Also there is a widening of the marrow spaces by 


internal bone destruction. (Hematoxylin and triosin, 140; reduced \.) 
Fig. 10.—Lower cuspid. 


Note the multiple shallow areas of resorption in the cementum. 
An attempt for repair is indicated by the presence of cells in the resorbed areas, 


(Hema- 
toxylin and triosin, 140; reduced \.) 

Fig. 11.—Upper central incisor. Note the cemental fragment embedded in connective 
tissue, the migrating epithelium appears to enter the cemental space. (Hematoxylin and 
triosin, 140; reduced 4%.) 

Fig. 12.—Upper central incisor. Note the hemorrhagic area in the periodontal 
brane. (Hematoxylin and triosin, 140; reduced 4. 
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become severed and cause cemental and dentinal resorption on the remaining 
surfaces of .the teeth. These areas are usually small and shallow in nature 
as seen in Fig. 10. In this figure the cells of the periodontal membrane are 
proliferating into the lacunae to lay down a repair material. It is also not 
uncommon to have these shallow erosions coalesce to form large hollowed 
spaces. 

Fragments of cementum may be pulled away from the root surface. 
In Fig. 11 a bar of cementum is found embedded in the connective tissue. 
This tear is probably due to the fact that the pull of the attachment fibers 
is stronger than the union of the cementum to the dentin. This defect may be 
filled with new cementum, or in this case, the cells of the migrating epithelial 
attachment are proliferating into the defect. 

Periodontal Membrane.—The degenerative changes of the periodontal 
membrane are at first slight, especially during the earlier stages of shedding. 
With the slight pressure present, bone loss is noted with little damage to the 
membrane. At the areas of resorption, fragmentation and detachment of the 
fibers take place. However, in the process of repair, reattachment of the 
fibers occurs. This is best seen with the transseptal fibers and the supra- 
alveolar crest group (the third group of the free gingival fibers of Goldman). 

With continual tooth and bone loss, the typical features of secondary 
occlusal trauma become evident. This is illustrated in Fig. 12 which is a 
section of a lateral incisor in the state immediately before exfoliation. A 
hemorrhagic area is seen at the base of the resorbed portion of the root. 
Other characteristics such as necrosis, compression, and hylanization may be 
found in other sections. 

Discussion 


The period of mixed dentition is precarious for the primary teeth and 
their supporting tissues because it is during this interval that the forces 
exerted upon the teeth are altered: The intensity of these forces is increased 
sufficiently to produce excessive stress upon the supporting structures with 
resultant regressive changes. 

The various alterations encountered in the gingivae of the anterior 
primary teeth resemble the disturbances that may exist in the gingivae of 
the permanent teeth. Massler, Schour, and Chopra (1950) reviewed the 
literature concerning the incidence of gingival disturbances occuring in 
children, and with their findings they came to the conclusion that gingivitis 
was very frequent during the mixed dentitional stage. In relation to locality 
and P.M.A.* they observed that the anterior segment was involved more 
frequently than the molar segment, and that inflammation of the inter- 
dental papillae was a more frequent finding than inflammation of the marginal 
gingivae. In the material studied the microscopic appearance of the gingivae 
varied from a normal to severe gingivitis with beginning pocket formation. In 
those sections exhibiting gingivitis, caleulus deposition was a constant finding. 

The role of the epithelial attachment during this period is very significant. 
Orban (1948) believes that the apical end of the epithelial attachment remains 


*Papillary marginal attached gingivitis. 
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at the cementoenamel junction almost up to one year before shedding. How- 
ever, in the present investigation with monkeys’ jaws and teeth, the apical 
portion of the epithelial attachment was found on the cementum even during 
the earliest period of developmental root resorption. As developmental re- 
sorption continues, and with the addition of inflammation, the epithelial 
migration appears to become accelerated. This downgrowth of the epithelial 
attachment during this very active period has the physiologic functions of in- 
creasing the clinical crown and shortening the root which aid in the shedding 
of the primary teeth. 

Gingival clefts have been described in various manners by different 
workers. Stillman originally described this cleft as a slit appearing on the 
labial or lingual surfaces associated with occlusal trauma. On the other hand, 
Miller believes that this defect is produced by a shallow pocket in which an 
ulcerative process extends through the labial or lingual surface established 
for drainage. Hirschfeld claims that many of Stillman’s clefts are actually 
caused by repeated toothbrush injury. Goldman defines this lesion as the re- 
sult of trauma of food impingement which stimulates the proliferation of both 
the erevicular and oral epithelium, and these anastomose to form a solid mass 
which desquamates to leave a cleft. In this study clefts were noted inter- 
proximally. Their formations ean be described as an extensive proliferation 
of the oral epithelium to produce a massive papillae, the center of which be- 
comes keratinized. Next to the line of keratinization a split results with 
sloughing to produce the cleft. 

During the mixed dentitional interval, intrinsic and extrinsic forces are 
introduced which upset the physiologic balance between functional occlusion 
and the supporting periodontium. The primary intrinsic force is the pressure 
produced by the erupting permanent teeth. Due to their position in relation 
to the primary teeth, loss of bone and tooth structure will result on the lingual 
surfaces in the apical third of the roots of the primary teeth. At the same time 
the eruption of the permanent teeth in a labial direction indirectly causes the 
resorption of the periodontal surface of the alveolar plate and the reduction in 
the height of the crest. This progressive crestal destruction later becomes 
circumferential, and its continuation results in a weakening of the bony support. 

The lowering of the crest, apical migration of the epithelial attachment, and 
root resorption produce a change in the relationship of the clinical crown and 
root which increases the extra alveolar leverage on the teeth. Together with 
the excessive stress produced by the masticatory forces, secondary occlusal 
trauma is created, and the resultant destruction becomes intensified. 

It is known that any force that exceeds the physiologic capacity of the 
periodontal membrane causes injury. The degree of damage depends upon 
the severity of the stresses. With severe pressure, compression of the mem- 
brane results followed by hyalinization and necrosis of the periodontal membrane 
with the presence of hemorrhagic areas. It should, however, be emphasized 
that the forces exerted upon the periodontal membrane during the earlier 
phases of developmental resorption stimulate the proliferation of osteoclasts 
since the membrane is viable. The regressive changes in the periodontal mem- 
brane are limited to the widening of the area and disorganization of the 
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attachment fibers. This condition is temporary in nature, and reorganization 
takes place.. When the forees become so intense, as seen in the later periods, 
the typical signs of occlusal trauma such as necrosis and hemorrhage are visible. 


Summary 


1. The changes occurring to the periodontium of the anterior primary teeth 
during the mixed dentitional state were studied by various stains. The jaws 
and teeth were fixed in a modified P.A.F. solution, decalcified, dehydrated, 
and embedded in nitrocellulose in the usual manner. 

2. The microscopic appearance of the gingivae varied from normal to 
severe gingivitis. Caleulus deposits were a constant finding whenever gingivitis 
was present. 

3. The base of the epithelial attachment was found on the cementum in 
the earlier stages of shedding and continued to migrate apically until the tooth 
was exfoliated. This proliferation became accelerated with the complication of 
inflammation. 

4. Gingival clefts were noted in the interproximal areas, and their develop- 
ment described. 

5. During the mixed dentitional period, the alveolar bone undergoes ex- 
tensive destruction especially at the crestal region, lowering the latter and 
weakening the support to the teeth. 

6. At the beginning stages of shedding the changes in the periodontal 
membrane are slight; however, they become intensified as the exfoliation process 
continues. During the later stages secondary occlusal trauma is initiated pro- 
ducing severe periodontal changes. 

The authors are sincerely grateful to Miss Ella Wing for her technical assistance, 
and to Mr. C. Zigrang for his aid in the preparation of the illustrations. 
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SIMPLE ELECTROMEDICATION EQUIPMENT 
CaRROLL E. HUMPHREY, PH.D., SILVER SPRING, Mp. 


|‘ ORDER to apply medication properly in the periapical areas, several de- 
vices have been constructed, most of which are of an “ionizing” type; that is, 
direct current is used in the area of treatment to permit a modified form of 
ionization to take place. This paper demonstrates a piece of equipment which 
ean be rapidly constructed by any electronic or radio receiver repairman. It is 
simple, safe, and very economical in cost. 

The equipment consists of a low voltage transformer that supplies approxi- 
mately 40 volts of alternating current which is introduced into a half-wave 
rectifier, thereby becoming a source of pulsating direct current; this pulsating 
direct current is then filtered for smoothness. The filter output is loaded with 
2,500 © for stability, and in addition, this provides an additional safety meas- 
ure. 
The output of the system is controllable by the gain potentiometer and 
capable of instantaneous polarity-reversal by means of a double-pole-double- 


throw switch. 








Fi 
Rs 

N, 

TO PROBES 
sw, Fe 

C, = 25yfd. 5O0V CAPACITOR - ~ Rg = 1OKQ 3W POTENTIOMETER 
F, = O25 AMPERES FUSE Rs = 47002 |W RESISTOR 
Fe = O25 AMPERES FUSE S, = 75Moa. SELENIUM RECTIFIER 
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M, = O-5 Ma. DC METER SW2* POLARITY REVERSING SWITCH 
N, = NES! NEON LAMP T, = 325-0-325 POWER TRANSFORMER REVERSED 
R, = 25002 5W RESISTOR 


Fig. 1. 


Safety Precautions.—Both sides of the power mains are fused with one- 
quarter ampere fuses. The voltage rating of the filter capacitor is chosen so 
that an unusual voltage surge, if for some reason it might not melt the fuses, 
would cause the condenser to short out eliminating all output voltage. The 
gain potentiometer is paralleled by a 2,500 ohm resistor which serves both 
as a voltage limiting device and as a fixed load in case of a defect in the poten- 
tiometer. 

Output current is metered and the entire output is limited by a resistor in 
shunt. 

From the Applied Physics Laboratory, The Johns Hopkins University. 
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Operation.—The device is plugged into the line. The neon lamp serves as 

an indication that power is on, limits input voltage somewhat, and notifies the 

operator in the event that a fuse is melted. Gain is rotated fully counterclock- 

wise and the electrodes are touched together. Gain is advanced fully, and out- 

put is checked to determine that it does not exceed § to 9 Ma. Gain is then 

returned to zero. Upon application of the electrodes, gain is slowly adjusted 
until the meter indicates the proper current output. 


Performance.—In the equipment I have constructed the slightly pulsating 
output of the instrument has remained constant for several days of constant 
breakdown test at several output loads. It remained at 8.2 Ma. with the elec- 
trodes shorted for a period of eight hours and has shown no sign of changing. 
The output voltage is approximately 30 volts with a load of 25,000 ohms which 
permitted a 2 Ma. current flow. 
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GAUCHER’S DISEASE WITH MANDIBULAR BONE LESIONS 
WALTER S. Mocu, B.S., Sc.M., D.D.S., LirrLe NEck, N. Y. 


ye seme disease is usually classified as one of the lipoid disturbances 
along with Schiiller-Christian disease, Niemann-Pick’s disease, and the 
xanthomatoses. Gaucher’s disease is characterized by an infiltration of the 
reticuloendothelial cells of the spleen, liver, lymph nodes, and bone marrow 
with a certain cerebroside called kerasin. It is generally accepted that 
Gaucher’s disease represents an inborn error of the general metabolism. 

In nearly all cases of the disease there is a slowly progressive enlargement 
of the spleen usually accompanied by a more moderate enlargement of the 
liver. The progress of Gaucher’s disease is usually very slow, and may extend 
over several decades. The bone marrow becomes involved, as a result of which 
there is secondary anemia, leukopenia, and thrombocytopenia. Due to the 
thrombocytopenia, a hemorrhagic diathesis take place. 

The infiltration of the bone marrow in Gaucher’s disease may lead to 
extensive bone changes. The bone lesions appear roentgenologically as swellings, 
deealcifications, and changes in structure. These lesions are due to the infiltra- 
tion of the bone marrow by the large lipid-containing cells, called Gaucher’s 
cells. These cells vary between 20 and 80 microns in length and have a small 
eccentric pyknotie nucleus. The commonest site for the kerasin infiltration of 
the bone marrow is the lower end of the femur. Bony changes of the mandible 
have been deseribed in two cases by Bender’ and in one case by Tassman and 
Bender.’ 

Inasmuch as Reich and associates* state that approximately only 250 cases 
of Gaucher’s disease have been reported, I should like to record the following 
one. 

Case Report 

A 39-year-old Jewish woman presented herself with an acute alveolar abscess 
associated with the upper right second premolar. Roentgenograms revealed a deep-seated 
amalgam filling involving the pulp and a radiolucent area about 1 em. in diameter at the 
apex of the tooth. The patient gave a history of prolonged bleeding following previous 
extractions and told of the presence of a condition involving a large spleen and a blood 
condition. Upon consultation with her physician it was learned that the patient was 
suffering from Gaucher’s disease. 

A complete intraoral x-ray series was taken, which revealed large radiolucent areas 
on both sides of the mandible involving the apical thirds of the premolar and molar 
teeth. Lateral oblique x-rays of the mandible disclosed a large radiolucent area, pseudo- 
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Fig. 1. 





Fig. 2. 


Fig. 1.—Extraoral roentgenogram (left) showing the large radiolucent areas in the 
mandible. 

nis: 2.—Extraoral roentgenogram (right) showing the large radiolucent areas in the 
mandible, 
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Fig. 4. 


Fig. 3.—A section of the curettings showing the infiltration of Gaucher cells. 


ous #4) 4.—A smear of the material aspirated showing a Gaucher cell in the center of the 
e (A). 
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cystic in appearance, on both sides of the mandible, extending from the apical third of the 
teeth to the lower border and from the cuspid area posterior to the ramus (Figs. 1 and 2). 
Intraoral exdmination was negative except for the alveolar abscess. There was no 
gingival bleeding or petechial spots present. Upon palpation the cortex of the mandible 
felt intact and of normal contour. All of the mandibular teeth were tested with the 
electric pulp tester and found to be vital. 

Upon consultation with her physician it was found that the diagnosis of Gaucher’s 
disease had been made twelve years previously on the basis of a sternal marrow puncture. 
At that time the patient had the following blood count: Hb., 78 per cent; R.B.C., 
3,930,000; W.B.C., 8,300; platelet, 95,000; clotting time, 5 minutes. The spleen and liver 
were both enlarged; a firm spleen was easily felt below the entire left costal margin, and 
the liver was felt three fingerbreadths below the costal margin. The patient’s condition has 
since been followed by her physician and a hematologist. At present the blood count is: 
Hb., 60 per cent; R.B.C., 3,550,000; W.B.C., 4,150; platelet, 40,000; clotting time, 10 
minutes. 

For the acute infection, the pulp of the involved tooth was opened for drainage 
and the patient received 600,000 units of penicillin daily. After the infection had sub- 
sided, it was decided to hospitalize the patient for the removal of the tooth and for a 
biopsy of the mandibular lesion. When the patient entered the hospital she received 
600,000 units of penicillin daily and her blood was typed and cross-matched for a 
possible transfusion. 

Under 2 per cent lidocaine anesthesia with 1:100,000 epinephrine a mucoperiosteal 
flap was laid back, the tooth was removed, and the periapical area was curetted. Bleeding 
was controlled with Gelfoam soaked in thrombin placed in the socket. The flap was 
sutured in place and a stitch was placed over the socket. After a few hours oozing 
started from the socket and this continued over the next three days. The day following 
the operation, the red blood cell count dropped to 2,650,000; the white blood cell count 
was 4,500, and the platelet count was 30,000, necessitating a transfusion of 500 c.c. of 
whole blood. By the third day following the operation the oozing stopped and the blood 
count slowly improved. 

Five days following the extraction, a biopsy was made of the lesion in the mandible. 
Under 2 per cent lidocaine anesthesia, an incision was made in the mucobuccal fold, about 
1 em. long, opposite the lower right first molar. The mucoperiosteum was retracted and 
with a No. 9 burr a hole was made through the cortical plate of bone. With a large 
syringe some material from the bone marrow was aspirated for a smear and with a 
small curette some tissue was removed for sectioning (Figs. 3 and 4). Bleeding was again 
controlled with topical thrombin and the incision sutured closed. This time there was 
no postoperative bleeding. 

Examination of the specimen revealed an infiltration of the bone marrow with 
large Gaucher cells, thus confirming the clinical impression that the lesions in the 
mandible were due to Gaucher’s disease. 


Comment (Lester R. Cahn) 


This case of Dr. Moch’s is to my knowledge the first one of Gaucher’s 
disease involving the jawbones that has been confirmed microscopically. In 
both of Bender’s cases the diagnosis of Gaucher’s infiltration of the jawbones 
must be presumptive since no biopsies of the jaw lesions had been made. 

In this ease we again have an example of generalized disease being re- 
flected in the bones of the jaws. Diagnosis is of paramount importance and 
all measures must be taken to arrive at a correct interpretation. The roentgeno- 
grams, while most interesting, were not specific for any definite entity. I have 
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seen a similar picture in a case of ovarian agenesis and infantilism. Large 
bilateral radiolucent areas in the mandible may represent deposits of hemato- 
poietic marrow. The fact that the patient was suffering from Gaucher’s disease 
would give one the right to suspect that these lesions represented the disease in 
the mandible. But this is a priori reasoning and the case should not be reported 
as one of Gaucher’s disease until confirmed histologically. This is what Dr. 
Moch did, and this is what makes this case so important. 
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Professional News Items 


American Academy of Dental Medicine Announces Mid-Winter Meeting 

The American Academy of Dental Medicine will hold its Mid-Winter Meeting and 
Luncheon on Sunday, Dee. 6, 1953, at the Hotel Statler, New York City. ‘‘Geriatrics’’ will 
be the theme of the scientific session. There will be a business meeting for members at 
10 A.M. The luncheon and round-table discussions on geriatrics and related subjects will 
begin at 12:30 P.M. 

All interested detnists and physicians are cordially invited to attend. For details and 
reservations address the National Secretary, Dr. William M. Greenhut, 124 East 84th St., 
New York 28, N. Y. 


New York University College of Dentistry 
POSTGRADUATE COURSES STARTING IN OCTOBER 


Course Dates Day Hour 
Periodontia Oct. 7, 1953 to Dec. 9, 1953 Wednesday 7-9 
Complete Dentures Oct. 2, 1953 to Dee. 11, 1953 Friday 1-7 
Pathology Oct. 9, 1953 to Dee. 18, 1953 Friday 1-4 
Airbrasive Oct. 12, 1953 to Oct. 17, 1953 One week 
Anatomy Oct. 14, 1953 to Dee. 2, 1953 Wednesday 7:30-10 
Oral Surgery Oct. 14, 1953 to Dee. 2, 1953 Wednesday 11-12:30 
Roentgenology Oct. 15, 1953 to Nov. 12, 1953 Thursday 4-6 
Operative Dentistry Oct. 16, 1953 to Feb. 12, 1954 Friday 4-7 


For further information or application write to: 


Miss Catherine Iozzo, Secretary, 
Postgraduate Division, 

New York University College of Dentistry, 
209 East 23rd St., New York 10, N. Y. 


University of Oregon Dental School 


POSTGRADUATE COURSES TO BE PRESENTED 
Fall Term 
Course Dates Instructor 

Occlusal Equilibration Sept. 21-25, 1953 Dr. Arne G. Lauritzen, Seattle, Wash. 
Dentistry for Children Oct. 22-23, 1953 Dr. Hugo Kulstad, Bakersfield, Calif. 

Practice Management Oct. 26-27, 1953 Dr. Forrest R. Slavens, Steamboat Springs, Colo. 
Crown and Bridge Nov. 2-6, 1953 Dr. Alver Selberg, San Francisco, Calif. 

Oral Surgery Nov. 16-20, 1953 Dr. Samuel A. Brandon, Portland, Ore. 


Winter Term 


Partial Dentures Jan. 4-9, 1954 Dr. C. N. Skinner, Whittier, Calif. 

Oral Surgery Jan. 18-22, 1954 Dr. David Grimm, San Francisco, Calif. 

Full Dentures Jan. 25-29, 1954 Dr. John Vincent Mon Pere, Fresno, Calif. 
Dental Roentgenology Feb. 8-12, 1954 Dr. Gordon M. Fitzgerald, San Francisco, Calif. 
Periodontia March 29- Dr. Charles H. M. Williams, Toronto, Canada 


April 2, 1954 
Metropolitan-New York Society of Oral Surgeons, Inc. 


The Metropolitan-New York Society of Oral Surgeons, Inc., will hold their Annual Fall 
Meeting Wednesday, Nov. 4, 1953, at the St. Albans Naval Hospital, St. Albans, Long 
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Island, N. Y. Commander Roger Gerry, Director of the Dental Division, is working in 
conjunction with Dr. Douglas B. Parker, of New York, in planning an All-Day Session 


Program, 


Jewish Sanitarium and Hospital for Chronic Diseases 


The establishment of two fellowships for clinical and experimental research has been 
announced by the trustees of the Jewish Sanitarium and Hospital for Chronic Diseases. The 
fellowships, named in the honor of the president of the hospital, Mr. Isaac Albert, will be 
awarded during the fall of 1953. 

Applicants should write to the Hospital Superintendent, Rutland Road and East 49th 
St., Brooklyn, N. Y. 


William J. Gies Foundation for the Advancement of Dentistry, Inc. 

The William J. Gies Foundation for the Advancement of Dentistry, Inc., has been named 
a beneficiary in the will of the late Dr. Henry Spenadel, of New York City. The will 
provides that the amount of $500 shall be paid each year to the Foundation in perpetuity, to 
be used for the general and specific objects of the income fund as the Foundation may deem 
fit. It is stipulated, however, that this annual income shall not be added to, or become part of, 
a capital fund of the Foundation. 

It is estimated that the minimum income of the Foundation from this bequest and from 
its other funds will be between $1,300 and $1,400 annually. 

The Foundation is currently organizing, on a national scale, a committee of friends and 
admirers of Dr. Gies for the purpose of enlarging the capital fund of the Foundation so as to 
increase its usefulness in the advancement of dentistry. 

The principal avenues through which the Foundation seeks to advance its objectives are 
in the fields of dental research, dental journalism and literature, dental idealism, and all those 
intangibles which together elevate the status and effectiveness of dentistry. 
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Abstracts 


of Current Literature 


ORAL PATHOLOGY 
Adamantinoma. John Hertz. Acta chir. Scandinav. 102: 405, 1952. 


Adamantinoma is most frequently in the lower jaw, in the molar region. Embryolog- 
ically, the relationship of the jaws to the foregut may be an explanation of the predominance 
of the adamantinomas in the lower jaw. The foregut in the oral floor extends to the area 
between the tongue and the anlage of the jaw, while in the upper part of the oral cavity 
it extends only slightly over the area which forms the isthmus of the fauces. As the sub- 
stances which initiate the formation of the teeth probably are of a chemical nature, it 
seems most reasonable to assume that they have a more concentrated action upon the area 
of the lower jaw than upon that of the upper jaw. Adamantinomas have also occasionally 
occurred in the long bones. 

Adamantinoma causes a progressive facial disfigurement. The slowly growing swelling 
rather than the pain brings the patient to the physician; pain is only occasionally present. 
Soreness may develop as a result of trauma during mastication, and ulcers, fistulous tracts, 
and secondary infections are not very uncommon. The tumor may be smooth or lobulated 
and will in a large number of cases crack like a lubricating can, especially if it is cystic. 

Grossly, there are two kinds of adamantinomas, the solid and the cystic. The tumor is 
built up of a reticular stroma of connective tissue supporting irregularly anastomosing 
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strands, islands, and cords of epithelium. In the epithelium of the typical adamantinoma 
it is possible to distinguish two kinds of cells, the cylindric and the stellate, The differentia- 
tion of the cells is highly varied, and very frequently a marked squamous-cell differentiation 


is in evidence, 

From the histologic features it is reasonable to distinguish between six types of 
adamantinomas: (1) Fully differentiated with squamous-cell differentiation. (2) Rich in 
cells, but differentiated. (3) Less differentiated but more highly so than a carcinoma, 
(4) Suggestive of a squamous-cell carcinoma with prickle cells. (5) Suggestive of basal-cell 
carcinoma, (6) Connective tissue predominant, suggestive of a fibrosarcoma, 

The most striking feature in the adamantinoma is a definite resemblance to the enamel 
organ. The morphology of the tumor indicates that it is derived from the epithelium of the 
fetal enamel organ or the tissue forming it. In the histologic specimens it has been possible 
to demonstrate very clearly how the proliferations extend from the lining stratified epithelium 
to form the epithelial areas, which bear a striking resemblance to the enamel organ in the 
different stages of its development. It therefore seems to be most reasonable to consider 
the tumors derived from the lining epithelium of the gum. 

The occurrence of adamantinomas in other parts of the body has also been ascribed 
to a downgrowth in the bone of the ectoderm, According to the author, the differentiating 
capacity of the oral ectoderm is shared by the ectoderm generally, so that a rest laid down 
at the time of formation of the enamel organ retains a specialized growth ‘apacity and in 
neoplasms assumes the structure of an adamantinoma. It cannot be definitely established 
whether the epithelial proliferations have originated in the periosteum or have arisen in the 
bone tissue and secondarily invaded the periosteum as small epithelial strands; the latter 
explanation is the most acceptable. 

In the instances of adamantinomas of the lower jaw, operation, i.e., primary osteoplasty 
with grafting by means of a graft from the iliae crest as well as of bone chips, also from 
the iliae crest, has given excellent rapid healing. The tumor is comparatively radioresistant. 
Definite improvement by means of teleradium was obtained in only one instance. The tumor 
may recur also when surgery has been supported by irradiation, even when the operation has 
been a major one. 

In the treatment of adamantinomas, initial radical surgery is obviously necessary; the 
radicality of the operative procedure is the only factor which has any real influence upon the 
final outcome. The fact remains that the outcome of conservative surgical procedures is 
recurrence in nearly 100 per cent of the eases, and the result of radical surgery is approxi- 
mately five-year cure in 70 per cent of the cases. Support by irradiation does not notably 


alter this cure rate. 
=. J. &. 


Adamantinomas in Relation to the Nose. Ahmad Bey Handousa. J. Laryng. & Otol. 65: 
715, 1951. 


These tumors arise from dental elements in whatever position these may be found in 
the superior maxilla. In this series some of the tumors obviously started far from the 
alveolus, being located over the inner canthus or ethmoid. As a rule, the tumors enlarge 
slowly and painlessly, This is in contrast to carcinomas and sarcomas of this region. The 
usual complaints occur in the late stages of the disease. These include swelling, a persistently 
discharging fistula following dental extraction, and proptosis. 

Bone changes occur mainly by pressure necrosis, rather than osteoclastoma activity. 
The roentgenograms in this series revealed a shadow of uniform density, free of trabecula- 
tion and honeycombing, in eight solid and four cystic tumors. Honeycombing was present 
in only two cases, These findings differ somewhat from the usually described picture. The 
roentgenogram can be differentiated from that of the dense bony capsule of an osteoclastoma. 

Grossly, adamantinomas of the superior maxilla tend to be of the solid variety, the 
cystic type constituting only one-third of the cases. On section, the solid mass appears to be 
a grayish-white or bluish, and very friable. In the cystic variety, spaces of various sizes are 
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found to be separated by thick strands of dense fibrous tissue. The cyst lining was either 
smooth or papillated and filled with sterile fluid. Occasionally, teeth have been found in the 


MASS, 
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ORAL MEDICINE 
Cavernous Sinus Thrombophlebitis: A Review. Richard E. Shaw. Brit. J. Surg. 40: 40, 


1952. 


The introduction of potent chemotherapeutic agents has caused a radical change in the 
clinical pieture of cavernous sinus thrombosis. Cavernous sinus infection originates from 
infections of the face, middle ear, teeth and gums, osteomyelitis of the maxilla, cervical 
abscess, infections of the posterior ethmoidal or sphenoidal sinuses, and after operations on 
the septum and turbinates; infection also travels along the venous plexus surrounding the 
internal earotid artery from the middle ear or jugular bulb to the cavernous sinus. 

The spread of the disease from the primary focus is by a process of infective thrombo- 
phlebitis, so that a cord or thrombus may extend from the lesion to the sinus. From the 
cavernous sinus the infection spreads by retrograde thrombophlebitis to implicate other 
venous sinuses, the cerebral veins, and the meninges. Septicemia and meningitis become part 
of the syndrome, while brain abscess and pulmonary embolism are frequent complications. 

There are at least four ways in which injury may contribute to the causation of this 
disease: 1, In nine of the thirty-seven cases in which a furuncle was the starting point the 
patient volunteered a history of having squeezed, scratched, or extracted a hair from the 
furuncle, or that it had been incised. The classical advice not to interfere with facial 
pimples receives ample confirmation. 2. In three instances the disease followed severe injury 
to the face with fracture of the facial bones. 3. Surgical operations may be responsible. 
\part from the incision of furuncles, teeth extractions (three cases) and tonsillectomy (one 
case) were incriminated. 4. In two instances of facial furuncles there was a history of 
trivial injury, to the head in one case and to the nose in the other, which appeared in some 
way to have initiated spread of the infection to the sinus. 

The latent period varied from one to twenty-one days, with an average of five or six 
days. The disease is of acute onset, with edema of the eyelids and conjunctiva as the earliest 
sign; later the swelling spreads to involve the whole of one side of the face, and this is soon 
followed by progressive exophthalmos and evidence of involvement of the third, fourth, fifth, 
and sixth cranial nerves. Thus, a partial or complete ophthalmoplegia is observed with 
dilatation and fixity of the pupil. The fundus reveals dilatation of the retinal veins and 
sometimes papilledema. The most significant finding, in confirmation of the diagnosis, is the 
appearance of similar signs on the opposite side which are due to spread to the contralateral 
sinus via the intereavernous channels. Palpable thrombosis of the facial veins and edema 
and tenderness over the mastoid emissary foramen may be present; septicemia and meningitis 
are constant features with positive blood culture, leukocytosis, and the rapid onset of anemia. 
Kagleton’s ‘‘six points’’ for diagnosis are given, but the authors do not believe that they 
are entirely suitable for diagnostic criteria. 

Recovery took place in fifty-three of the sixty cases studied by this author, but only 
twelve of the patients, or 23 per cent, recovered without developing serious complications or 
residual abnormalities. Sixty-four per cent of the total had complications at some stage of 
the disease, including pyemia, orbital abscess, persistence of pyrexia with relapses, brain 
abscess, or generalized edema, In the patients who recovered, the proptosis and edema sub- 
sided gradually as the general condition improved, but the cranial nerve lesions responded 
more slowly and in twenty-two of the fifty-three recoveries (41 per cent) remained as 
sequelae. Total blindness of an eye resulted in five cases, and some impairment of vision 
in four cases. There are no data available from which the present mortality rate of cavernous 


sinus thrombosis can be estimated. 
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It is agreed that cavernous sinus thrombosis is becoming increasingly rare, which is 
attributable to the introduction of the sulfonamides, penicillin, and other antibioties. Pa 
tients should be dissuaded from squeezing, extracting hairs from, or in other ways tampering 
In view of the rising incidence of 


with, pimples on the face. Boils should not be ineised. 
If the 


penicillin-resistant strains of staphylocoeci, penicillin is not altogether satisfactory. 
lesion is discharging, a culture of the organism may be tested for penicillin sensitivity, but 
in other instances it would be wise to employ Aureomyein. Ligation of the angular vein is 
not recommended for there are many alternative channels of spread. 
treatment be intensive and prolonged, and a study of the case histories suggests that con 
tinuance of treatment for two weeks after the subsidence of the local and general signs 


It is imperative that 


would be a wise precaution. The use of anticoagulants may improve chances of recovery and 
is recommended, Operative intervention does not play a large part in treatment now; 
drainage of the primary focus may be called for when the infection originates in the middle 


ear or paranasal sinuses; more often, orbital abscesses require drainage. 
Be We Sea 


Sudden Death Following an Injection of Penicillin. W.O. Thomson. Brit. M. J. 2: 70, 1952. 


Allergie reactions to penicillin occur in about 1.5 to 5.0 per cent of all patients treated 
with the drug. Death as a result of penicillin therapy is unusual and only a few cases have 
been reported. When a fatal reaction does occur it appears to be caused by (1) a Jarisch 
Herxheimer reaction in known or unsuspected syphilities, (2) severe allergic manifestations, 
Of the few reported 


or (3) anaphylactic shock producing death in a matter of minutes. 
The patient 


deaths attributed to penicillin, only one has been considered anaphylactic, 
received 50,000 units of penicillin intramuscularly during an acute attack of asthma, reacted 
immediately with swelling of the mouth, generalized itching, and collapse, extreme cyanosis, 
and death. She had had penicillin previously without ill effects. 

A complete case report of a 67-year-old man who had received crystalline penicillin 
and procaine penicillin on several previous occasions without untoward effects was presented. 
The patient had no history of allergic manifestations until six weeks before the fatal episode, 
when he became unconscious and cyanotie after the injection of 300,000 units of procaine 
penicillin. Within a short time he recovered. Since he had experienced this severe episode it 
was believed that he should be given crystalline penicillin, and on the day of the fatal episode 
a bougie was passed for urethral stricture. Ten minutes after this procedure, the patient 
received 300,000 units of crystalline G in 3 ml. of sterile saline solution intramuscularly. 
Within a few minutes after the injection the patient began to feel nauseated and started 
to retch, producing a little vomitus. He became increasingly cyanotic with shallow respirations 
and entered into a state of collapse. He expired ten minutes later in spite of the administra- 
tion of adrenalin and nikethamide. Clinically, the impression was that this phenomenon was 


anaphylactic in nature. 
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Operative Oral Surgery 


TREATMENT OF MULTIPLE FACIAL FRACTURES 


Report of a Case 


Dan E. BRannin, B.S., D.D.S., M.S.D.,* Tuusa, OKLA., AND CHARLES L. 
Witkinson, D.D.S., M.S.D.,** MINNEAPOLIS, MINN. 


HERE are many effective means of treating fractures of the facial bones. 

However, before one may attempt the care of such conditions he must 
possess a full understanding of the relationship and function of these structures. 
When either the maxillae or mandible is involved, a comprehension of jaw 
function and dental occlusion is an absolute necessity. Thoma’ states that 
“injuries of the jaws require highly specialized technical treatment which is 
directed toward the establishment of normal function of the jaws and teeth, 
and the prevention of infection and facial disfigurement.” 

Blair and Ivy? state that there are two principles which govern the 
treatment of all fractures: “(1) reduction of the fragments to correct posi- 
tion; (2) fixation in that position until union occurs.” The simplest method 
by which these two conditions are met is usually the best. Elaborate and 
cumbersome external fixation devices are to be avoided if possible. 

A ease report is submitted in which the authors believe that these con- 
ditions were fulfilled. 


Case Report 


Mr. N. N., a 70-year-old white man, presented at the University Hospital on referral 
from his physician March 23, 1951. He complained of difficulty in eating and speaking. 

History.—On March 21, 1951, the patient was struck about the head by a horse and 
rendered unconscious for approximately thirty minutes. He was able to walk as soon as he 
regained consciousness but experienced pain and difficulty in eating and speaking. The 
next morning he consulted his physician who told the patient that his lower jaw was 
fractured. The patient was then referred to the University Hospital for treatment. 

There was no history of any previous serious illness or operations. A thorough 
review of past medical history was noncontributory. 

Examination.—The patient was a 70-year-old well-developed white man who was 
somewhat disoriented but cooperative. He appeared to have suffered severe trauma to the 
face. 

Externally, there was diffuse and intense ecchymoses in the periorbital areas. 
Further marked ecchymoses were observed in the left cheek, right cheek, neck, and 
anterior chest (Fig. 1). There was a superficial abrasion of the right ear and cheek. A 
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nostril. There was no nasal deviation. 


small amount of clotted blood was seen in the left 
Palpation of the right and left infraorbital ridges and zygomas demonstrated no crepitus 


or gross irregularity. However, by grasping the maxillary incisors, the maxillae could 
be moved en masse. The mandible was movable in two segments which seemed to be 
separated to the right of the symphysis area. The mandible appeared retrognathic. There 
was no diplopia and the pupils responded normally to light. There was hemorrhagic 
injection of the sclera. The external auditory meati were clear of any blood or cerebro- 
spinal drainage. 

Intraorally, there was a slight laceration of the lower lip in the midline. 
bilateral eechymoses of the bueeal parieties and along the lateral undersurface of the 
In the right soft palate and posterior hard palate there was a narrow 
laceration approximately 2 em. long. An open compounded fracture wound could be seen 
in the right mandibular cuspid area. In the anterior floor of the mouth there was marked 


swelling. Just under this area the jagged end of a mandibular fragment was palpable. 


Diffuse 


tongue were present. 
» 


Fig. 1.—Preoperative view of patient two days after admission to the hospital. 


Examination of the teeth revealed the mandibular left first premolar and cuspid to be 
quite mobile. The mandibular right first premolar and third molar were present as residual 
roots. No other teeth were present in the mandible. In the maxillary arch, the maxillary 
left central incisor, lateral incisor, cuspid, first molar, and second molar were present. 
Also present were the maxillary right central incisor, lateral incisor, cuspid, first premolar, 
first molar, second molar, and third molar. These teeth were all to varying degrees loose 
as the result of advanced periodontoclasia. 

Consultations from the Internal Medicine and the Neurology services revealed no 


evidence of further complications. The general physical condition of the patient was good. 


Roentgenographic Data.—An occlusal view of the mandibular symphysis revealed 
two overriding fragments (Fig. 2). A Waters’ sinus view of the skull revealed a fracture 
of the right infraorbital ridge and separation of the frontozygomatic suture (Fig. 3). A 
posteroanterior radiograph of the skull further demonstrated separation of the nasofrontal 
sutures, vertical displacement of the mandibular fragments, and a fracture of the right 
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coronoid process. The distal fragment of the coronoid process was not visible. Oblique 
lateral jaw radiographs gave no further information. A submentovertical view demon- 
strated no displacement of the zygomatic arches. Periapical radiographs revealed a frac- 


ture line extending superiorly from the left first molar area. 


Laboratory Data.—Blood studies revealed: erythrocytes, 3,680,000, leukocytes, 4,350, 
and hemoglobin, 13.9 Gm. A differential leukocyte count gave the following result: 


Fig. 2. 





Fig. 3. 


F Fig. 2.—Occlusal view roentgenogram demonstrating displacement of fragments of the 
fractured mandible. 

- Fig. 3.—Waters’ sinus view radiograph which reveals a fracture of the right infraorbital 
ridge and separation of the right frontozygomatic suture. 
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Fig. 5. 


Fig. 4.—Exposure of the fractured mandible showing the displaced fragments. 
Fig. 5.—Demonstration of the reduced fracture with stainless steel wires holding the 
fragments in place. 
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neutrophiles, 63, lymphocytes, 29, monocytes, 6, eosinophiles, 1, and basophiles, 1. The 
hematocrit was 38. Bleeding and clotting times were four minutes each, 
Urine studies revealed: specific gravity, 1.017, reaction, 6, albumin, 0, sugar 0, 
erythrocytes, 0, and casts 0. 
Fig. 6. 





Fig. 7. 


Fig. 6.—Skin closure of the submandibular incision. 
Fig. 7.—Stainless steel wire passed through a hole in the left infraorbital ridge. 


Treatment 
From the time of admission the patient had received 100,000 units of aqueous peni- 
cillin every four hours. 
First Operation.—On March 26, 1951, under Monocaine-epinephrine local anesthesia, 
the remaining mandibular teeth and residual roots were removed. The patient withstood 
the procedure well. 
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On March 29, 1951, the patient was premedicated with atropine sulfate, 1459 gr., and 
morphine sulfate, 4 gr. He was taken to the operating room where he received intra- 


venous Pentothal-curare and endotracheal nitrous oxide-oxvgen anesthesia. 


Fig. 8. 





Fig. 9. 


Fig. 8.—Postoperative occlusal view roentgenogram demonstrating the reduced mandibular 
fracture held in position by two stainless steel wires. 

Fig. 9.—Posteroanterior view roentgenogram demonstrating the internal transfacial wires 
attached to the maxillary arch bar. 


The anterior submandibular, right temporal, and left infraorbital areas were prepared 
by first scrubbing them with tincture of green soap followed by tincture of Zephiran 
Chloride. The head was draped. An incision was made 1 em. below the mandible and 
parallel to its lower border, extending from the left lateral incisor area to the right 
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‘By means of sharp and blunt dissection, the fragments were exposed 
ement of the area was accomplished. Two through-and-through 
ther, were made in each fragment. The fragments were well 
approximated and™ i in place by two stainless steel 23-gauge wires inserted through 
these holes and eré@ping each other (Fig. 5). The tissues were approximated with 000 
-atgut sutures subeiftenédusly and 0000 silk sutures superficially (Fig. 6). “An incision ® 
then made 2 ecm, posterior to the right eye, extending for 2 em. superoinferiorly” 

area of the zygomratic process of the frontal bone. The underlying bone was expo 

a through-and-through burr hole was made in the bone with a No. 3 round burr. *By 
means of a long hollow 19-gauge needle, a 27-gauge stainless steel wire was passed from 








second premolar a 
(Fig. 4). A caref 
burr holes, one @ 





d 


this area under the zygoma into the right mucobuccal fornix about the area of the 
maxillary second molar. The needle was removed and the wire secured through the hole 
in the frontal bone. The wound was closed in the same manner as had been done sub- 
mandibularly. On the left side an incision was made just inferior to the eye and the 





Fig. 10.—View of the patient three months postoperatively. 


infraorbital ridge exposed. A 27-gauge stainless steel wire was introduced (Fig. 7), in 
the same manner as previously described, to the mucobuceai fornix in the region of the 
left maxillary first molar. An arch bar was fashioned and secured to the remaining 
maxillary teeth after the right maxillary first and second premolar residual roots were 
removed, The stainless steel wires, which at this time were extending into the mouth, 
were secured to the arch wire, and after the maxillary fracture was thus reduced they 
retained it in correct position. The intraoral wound of the compounded fracture was 
closed with 000 silk sutures. A pressure bandage consisting of fluffed gauze squares, held 
firmly in place with two ACE bandages, was then applied to the submandibular and right 
temporal areas. This bandage also served as a chin support. A light bandage was placed 
over the left eye. An obtundent eye ointment had earlier been placed under the lid and 
the eye covered with an eye pad. The patient tolerated the procedure well and was 
awakening when taken from the operating room. ‘ 
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Postoperative Course.—The patient was made comfortable during the immediate 
postoperative period with codeine phosphate, 1 gr. every four hours, as needed. His right 
eye was swollen and shut the first and second postoperative days but he was able to read 
on the third postoperative day. The sutures were removed on the third day and the 
pressure bandages dispensed with. Postoperative radiographs demonstrated the fragments 
to be well positioned (Figs. 8 and 9). The patient was placed on a soft, light protein 
diet supplemented by vitamins. 

Postoperatively the patient was unable to void. The Urology Department was 
consulted and it was found that he had a hypertrophied prostate gland which was removed 
by transurethral resection three weeks after the oral surgical procedures were carried out. 
He was sent home to return May 17, 1951, for removal of the wires supporting the maxillae. 


Second Operation.—On May 18, 1951, the patient was again taken to the operating 
room, being premedicated with atropine sulfate 1459 gr., and morphine sulfate, 4 gr. 
The right temporal area was infiltrated with procaine, 1 per cent, and epinephrine, 1:50,000. 
An extraoral block of the maxillary and mandibular divisions of the right trigeminal 
nerve was then carried out. The approach was made through the mandibular notch. The 
wire in this area was exposed by following the previous line of incision. The wire was 
detached from the bone and drawn into the mouth. The wound was closed as in the 
previous operation. After local infiltration and an infraorbital nerve block, a similar 
procedure was done on the left infraorbital area. 

Postoperative Course.—The patient was ambulatory within six hours after the 
procedure and comfortable throughout the immediate postoperative period. The sutures 
were removed forty-eight hours postoperatively and the patient sent home the third day. 
He returned July 24, 1951, for a final checkup. Clinical and radiographic examinations 
demonstrated a firm union of the previously fractured bones. He was referred to his 
local dentist for extraction of the remaining maxillary teeth and the construction of 
artificial dentures (Fig. 10). 


Comment 


By the open reduction of the mandibular fracture and by internal fixation 
of the upper face fractures, the patient was spared cumbersome external 
apparatus for fixation. Postoperative adjustments and careful surveillance of 
the patient were unnecessary. Except for the development of urethral ob- 
struction postoperatively the patient could have resumed his normal duties 
with a minimal loss of time. 
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OCCLUSAL EQUILIBRATION IN THE TREATMENT OF FRACTURES 
OF THE MAXILLA AND MANDIBLE 


LEONARD A. SHERR, D.D.S.,* Baysipg, Lone IsLanp, N. Y. 


HE component parts of the masticatory apparatus, the muscular, skeletal, 

and dental, in their relationship to each other and to the skull through the 
temporomandibular joints, form a mechanism somewhat more intricate than 
other musculoskeletal units of the body. 

In fractures involving the bony elements of this mechanism we are guided 
in our scheme of treatment by the same general principles involved in the 
treatment of other bones of the body. However, because of the intricacies of 
this biological apparatus, we must, as Berger’ says, ‘‘make such modifications 
as are compatible with the peculiarities, the functional requirements, the 
anatomical formation and location, and the behavior of these bones.’’ 

The first steps in the treatment of fractures after diagnosis is made are 
the reduction, or restoration, of the segments to their proper relationship as 
existed prior to the onset of the traumatie or pathologie disturbance, and the 
eventual immobilization of the parts to facilitate healing. While executing 
these procedures we must keep in mind the primary function of the musculo- 
skeletal unit with which we deal and remember at all times that restoration 
of this function is of paramount importance. 

The very best guide in the restoration of the masticatory function is the 
occlusion of the teeth. Every effort must be made to restore the correct oc- 
clusion, for any ease involving fractures of the maxilla or mandible in which 
careful coaptation of the segments and firm bony union are achieved is, never- 
theless, considered a failure if function is impaired by a disharmonious occlu- 
sion.? 

A harmonious occlusion is one in which the relationship of the cusps and 
euspal planes of opposing teeth is such that there exists smooth function of the 
masticatory apparatus in both the dynamic and statie states, with a maximum 
equality of distribution of occlusal stresses to all components of the dentition, 
and a minimum of interference and trauma brought to bear on any one mem- 
ber. Its converse would imply the existence of prematurities and cuspal inter- 
ferences in an abnormal and injurious distribution of stresses on one or more 
teeth and their supporting structures, during the various phases of functional 
occlusion, resulting in impairment of the teeth and associated tissues when 
their physiologic limit is exceeded. 

These points must be remembered during the reduction, the immobiliza- 
tion, and the aftercare of all fractures of the maxilla and mandible, particu- 
larly when the full complement of teeth is present. 


, *Formerly Intern in Oral Surgery, Metropolitan Hospital, New York, N. Y., and Resident 
in Oral Surgery, Queens General Hospital, Jamaica, Long Island, N. Y.; Assistant in Dentistry, 
Jewish Sanitarium and Hospital for Chronic Diseases, Brooklyn, N. Y.; Clinical Assistant 
Visiting Dentist, Queens General Hospital, Jamaica, Long Island, N. Y. 
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b 


Too frequently, unfortunately, the phrase ‘‘restoration of oeelusion’’ is 
grossly aecepted without qualification as pertaining to the reduction of an 
afunctional occlusal state to one in which there exists good apposition of max- 
illary and mandibular teeth, and a reasonably good return of the function of 


mastication." 

The usual procedure in the treatment of these patients includes the redue- 
tion, the immobilization, and a waiting period for bony union to occur, after 
which the intermaxillary wires, or other appliances used, are removed and the 
patient discharged after a reasonable period of observance, if the result is a 
satisfactory one. 

As previously mentioned, the correct occlusion of the teeth is the best 
guide in the restoration. However, this does not imply that the very best re- 
sult has been achieved in the restoration of the functional occlusion of the 
masticatory apparatus. Every step so far taken to reduce a fracture to a 
previously existing relationship and funetion has been a crude one, and until 
occlusal equilibration of the dentition is attempted the patient has not received 
the maximum eare he is entitled to, nor can the treatment be considered com- 
pleted. Referral to a periodontist for the final phase of aftercare is an ob- 
ligation. 

There is good reason to believe that prematurities will and do exist fol- 
lowing the treatment of fractures of the jaws, based on the following premises: 


a. No matter how well the segments of a fractured jaw are reduced and 
coapted the surgeon cannot always expect to achieve a relationship identical 
with that which existed prior to the accident. The forces exerted by muscle 
tensions, edema, interposition of fibrous tissue, and the character of the bony 
edges influence the result. 

b. At times the centrie occlusion used as a guide is not the same as the 
patient’s, either because conditions present prevent its attainment or because 
the surgeon takes advantage of the fracture to correet an undesirable ce- 
formity. 

ce. Trismus in the muscles of mastication giving way to relaxation during 
a reduction under anesthesia returns during the postoperative period only to 
disappear again afterward. It is unwise to assume these tonic changes do not 
affect the retentive qualities of the intermaxillary wiring. 

d. During the healing and repair process the growth of fibrous tissue and 
its subsequent shrinkage exert stresses on the segments. 

e. Too frequently immobilization is obtained with the dentition in a state 
of hyperocclusion. 

That a most intricate relationship exists between the muscles, ligaments, 
teeth, and temporomandibular joint structures, and that the integrity of each 
is dependent upon the proper association with the others, cannot be denied. 

To treat these patients successfully adherence to the basic principles of 
occlusion and its physiology is important. Without strict adherence certain 
trespasses are made on the integrity of the occlusion which may inevitably 
affect the dentition, the supporting structures, and any or all components of 
the mastication apparatus and its function as well. 
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Primarily it must be remembered that local tissue resistance and the gen- 
eral healing ability of the patient determine the end result.’’ Tissue re- 
actions differ in individuals and the physiologic limits influence the path a 
potentially pathologie occlusion may follow. In many cases of malocclusion 
where the abnormal stresses observed would most certainly result in tissue 
injury, such is not the ease. This is due to tissue resistance to the stresses 
and usually a re-enforcement of structures occurs, rather than breakdown. 
Such resistance is successful only so long as the physiologic limit is not ex- 
ceeded. The fact that tissue reactions of this nature occur should not lead one 
to depend on the tissues overcoming stresses of any kind or magnitude, for it 
would be best to consider these cases the exception rather than the rule. 

All functional stimuli exerted on the teeth are readily transmitted to the 
alveolar bone through the periodontal membrane, and the bone in turn 
promptly reacts to the stresses. According to Boyle,? the teeth are so sus- 
pended that functional occlusal stresses are absorbed or dissipated chiefly in 
the incisal part of the periodontium. The forces are exerted as hydraulic 
pressure on the walls of the alveolus resulting in the escape of fluid through 
vascular channels communicating with the bone marrow. This in turn allows 
a gradual extension of periodontal fibers by which the full foree of occlusion 
is ultimately transmitted, as tension, to the alveolar bone. 

Occlusal trauma is the force in excess of that which can be borne by the 
periodontium without injury.’ Trauma, if any, or its degree, depends on 
definite factors: the muscles of mastication, the magnitude of excessive 
forees, the length of time the forces are exerted, and, most significant, the 
direction of exertion. The temporary or permanent damage to the periodon- 
tium is direetly proportional to these factors. 

Kronfeld* relates of the very small number of principal fibers of the 
periodontal membrane designed to resist lateral forces, the fibers of the 
membrane easily assimilating vertical forees. As a result of the anatomical 
shortcoming of this structure most damage oecurs during the protrusive and 
lateral excursions of the mandible. 

A centric occlusion essentially normal in the static phase may be poten- 
tially pathologie, since, becoming dynamic in function, it may produce trauma 
through excessive stresses resulting from abnormal contact of surfaces during 
excursions. Funetion placed on the mandible is dynamic and it is this phase 
that is of greater importance than the static centric occlusion. However, 
this does not infer that centric occlusion has lost all importance. It stresses 
the point that the greatest amount of trauma results from lack of har- 
monious ocelusion during the lateral and protrusive movements. 

Any number or combination of local conditions may arise in a dishar- 
monious occlusion. In the dental structures attrition, fractures of teeth, 
cemental tears, hypercementosis, and root resorption may occur, or the pa- 
tient may experience pulp hyperemia or tooth devitalization due to strangu- 
lation of pulpal vessels at the apex.* * ® ® 

In the periodontium temporary or permanent changes may take place. 
There may occur hemorrhage, tissue sclerosis, or inflammatory changes and a 
thickening of the membrane due to functional hypertrophy, with a resultant 











1272 LEONARD A. SHERR 


increase in the amount of principal fibers with few loose indifferent fibers. Con- 
currently, resorption of alveolar bone may be seen.* * ® ® 

The structural changes and the accompanying symptoms are not all lo- 
ealized in the dentition and periodontium. There is a direct relationship, 
anatomically and physiologically, between the teeth and the temporomandibu- 
lar joints. Schuyler,’ reporting on one hundred cases of temporomandibular 
joint disturbances, found a definite association between the joints and occlusal 
disharmony. 

Movements of the mandible in the glenoid fossae of the skull are gov- 
erned by the teeth, ligaments, muscles, and the components of the joint struc- 
ture. Undesirable changes in any of these may create significant changes in 
the temporomandibular joint movements and directly involve the functional 
smoothness of the dentition. 

Funetionally and anatomically, the glenoid fossae are divided into anterior 
and posterior compartments by the petrotympanic fissures, the condyles 
resting in the anterior sections. During normal movements of articulation and 
function and even in the most retruded position of the mandible from which 
lateral excursions can be made, the head of the condyle, bilaterally, does not 
engage the posterior wall of the fossa. The posterior and superior walls, not 
designed for articulation, or function, lack the cartilaginous lining peculiar to 
the walls of the anterior section.® 7 

It must be remembered that in excursions of the mandible the movements 
are regulated by both the inclines of the teeth and the condylar paths. In 
protrusive excursions the condylar inclinations of the mandible and the incisal 
guide lines of the teeth are the determining factors. In lateral mo,. sents the 
eondylar inclines of the mandible on the balaneing side and the euspal inclines 
of the teeth on the working side establish the pattern of excursion.’ Any 
change in the occlusion of the teeth, as may occur in fractures of the maxilla 
and mandible, will influence the position of the condyles in the glenoid fossae. 
In many people the glenoid fossae and temporomandibular joints are very 
sensitive to alterations in position, and these individuals in turn suffer vary- 
ing degrees of pain associated with the joint disturbance. 

The pains experienced are the result of anatomic, pathologie, and physi- 
ologie alterations that follow the disruption of a previously functional mech- 
anism. With the condyles displaced into the posterior compartments of the 
glenoid fossae impingement upon the auriculotemporal and chorda tympanic 
nerves takes place. The nerve filaments lving in the petrotympanie fissures and 
behind thin bony walls adjacent to the posterior fossae are subjected to undue 
pressure and give rise to the so-called Costen’s syndrome. Various other 
neuralgias of vague or intense character may be born of such a situation and 
referred pains to adjacent portions of the body may cause the patient undue 
stress. 

Severe neuralgias need not be the only result of condylar changes. Mild 
but disturbing clicking sounds and sensations may manifest themselves during 
functional movements. By the same token, malposition of the mandible due 
to occlusal disharmony may readily result in a siege of muscular imbalance. 
Distortion, with foreshortening of the musculature on one side and over- 























TREATMENT OF FRACTURES OF MAXILLA AND MANDIBLE 1273 


extension on the other, creates fatigue and trismus and further disruption of 
an otherwise functional masticatory apparatus. 

In the temporomandibular joint pathologic changes occasionally occur in 
the form of osteoarthritis, believed to be the result of abnormal function, and 
chronie traumatie arthritis due to the trauma endured in the peculiar stresses 
and strains encountered in mastication, particularly in an unbalanced oc- 
elusion.® 

To avoid the occurrence of undesirable conditions in the dentition or 
periodontium and in the musculature and temporomandibular joints follow- 
ing the treatment of fractures of the maxilla and mandible, ocelusal equilibra- 
tion is not only essential but also of paramount importance. It is the final and 
most necessary step in the treatment. 

Occlusal equilibration does not seek the balanced occlusion desired in 
full denture prosthesis, but seeks instead the equilibration of stresses to each 
unit of the dentition.’ Its purpose is to establish harmonious functional oe- 
elusion with maximum distribution of stresses in centrie occlusion and equal 
distribution of eccentric stresses in excursions. In its attainment, first cor- 
reeting the occlusion in centric, then in protrusive and lateral movements, 
promiscuous and injudicious grinding must be avoided or a closed-bite will 
result. Should this oceur, to all intents and purposes, our mission would fail. 


Conclusion 
1. The masticatory apparatus is a mechanism somewhat more intricate 
than other musculoskeletal units of the body. 
2. A most intricate relationship exists between the teeth, muscles, liga- 


ments, and temporomandibular joints, and the integrity of each depends upon 
the proper relationship to the others. 
3. This point must not be overlooked at any time during the treatment of 


fractures of the maxilla and mandible. 
4, The paramount objective in treating fractures of the skeletal units of 
the masticatory apparatus is the re-establishment of proper function of the 


mechanism. 
5. The treatment is incomplete if we fail to establish a harmonious fune- 


tional ocelusion, and this can be achieved only through ocelusal equilibration 
of the dentition as the final phase of treatment. 
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SIMPLIFIED FABRICATION OF A TANTALUM 
FOUR- BY FIVE-INCH SKULL PLATE 


R. B. Purpum, D.D.S., B.S.,* INDIANAPOLIS, IND. 


N JULY, 1950, a 42-year-old Negro man had a tuberculoma removed from 

the left parietal region, with subsequent loss of the temporoparietal bone 
(Fig. 1). After a prolonged period of healing, he was discharged to permit 
lapse of time before attempting to cover the defect with a metal plate. He 
experienced satisfactory convalescence without evidence of infection and was 
readmitted on Nov. 15, 1951, for the fabrication and insertion of a tantalum 
plate. 

This patient was referred to the dental service and several skull radio- 
graphs were taken to supplement the previous radiographs. The rectangular 
bony defect was tremendously large, involving the left temporoparietal region 
almost as far back as the occipital bone, measuring approximately 5 inches 
anteroposteriorly, and 4 inches in its superior-inferior aspects. The thick, 
dense sear of previous operative procedure approximately outlined the defect 
except in the posterior border, where the sear tissue was about 5 mm. anterior 
to the ledge of normal bone. Beeause of the searcity of overlying soft tissue 
it was decided, upon consultation with the surgical service, to fabricate the 
restoration without the natural convex curvature of the skull in order to con- 
serve as much of the soft tissue flap as possible. 


Fabrication of Tantalum Plate 

Preliminary Procedure.—The patient’s scalp was shaved and lubricant 
(petrolatum) was applied over the entire area. 

Take Impression.—An alginate elastic impression cream was applied with 
a spatula to the entire left side of the skull including the supraorbital ridge, 
top of the ear and occipital bone, and about one-fourth of the right parietal 
region. When set, the alginate impression material was covered with arti- 
ficial stone to facilitate accurate removal of the alginate impression without 
distortion (Fig. 2). 


Construction of Die.— 

a. Pouring the Model.—The impression was immediately poured in arti- 
ficial stone and manipulated to produce a model, or die, with a flat base par- 
allel with the skull defect. Arbitrarily, 6 em. was used as the thickness of 
stone necessary to create the required strength for forming. 

b. Forming Guides—Two wedge-shaped grooves, 2 em. wide and 2 em. 
deep, which tapered to 1 em., were cut in the temporal region of the model, 
and the same type groove was cut in the occipital region to serve as guides 
when the die and counterdie were united. 

*Chief, Dental Service, Veterans Administration Hospital, Fort Benjamin Harrison, 
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Construction of Counterdie.—The model, or die, was boxed to inelude the 
vuide grooves and the counterdie poured in artificial stone sufficiently thick 


(6 em.) to withstand the forming pressure. 





Fig. 1.—Skull defect. 


Outlining Skull Defect on the Die.—I’y means of palpation, the outline 
of the defeet was determined and marked on the patient’s sealp with an in- 
delible pencil. A transparent plastic fabric was placed over the area, the out- 
line was traced on the fabrie, and an accurate pattern of the defect was pro- 
dueed. By using the ear and various irregularities in the sealp as landmarks, 
measuring the distance from these landmarks to the outline on the skull and 
then transferring these measurements to the stone model, the outline of the 
defeet was traced on the model from the plastie pattern. A second line was 
lrawn 1.5 em. outside of the defect outline to indicate the size of the finished 
plate. This was considered necessary to allow for strong support on the bone 
margins and for any trimming necessary during the insertion of the plate. 
This method of obtaining a pattern proved so accurate that no trimming was 
done when the tantalum plate was inserted in the skull.) 


Fabrication of Plate—The correct outline of the tantalum plate was 
traced from the plastic pattern. The plate was cut to shape with crown 








Fig. 3. 





Fig. 4. 








Fig. 2.—A, Die; B, counterdie. 
Fig. 3.—A, Pattern; B, plate. 
Fig. 4.—A, Translucent pattern; B, plate. : 
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shears. This was then adapted to the counterdie with finger pressure and 
manipulation until it approximated the desired form. Where the material 
kinked, it was carefully pounded out with a ball peen hammer and again 
adapted with finger pressure. At this point, following the instruction of the 
neurosurgeon, holes were cut with a No. 10 round burr for the attachment 
of the plate to the skull and in areas indicated for drainage or seepage pur- 
poses. The die and counterdie, with the partially formed plate between, were 
then assembled by aligning the groove guides and stabilizing the assembly 
with adhesive tape. Foam rubber pads one-half inch thick were placed on 
the bases of the die and counterdie, one-half inch thick wood squares, slightly 
larger than the dies, were placed next to the foam rubber, and the whole as- 
sembly was placed between the jaws of a large, heavy vise. The vise was then 
closed very slowly and carefully until the die and counterdie were separated 
hy very little more than the thickness of the tantalum plate. This assembly 
was left in the elosed vise for twelve hours, and upon removal from the press 


the plate was ready for insertion. 
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SCHEMATIC DRAWING DIE ASSEMBLY 
Direction of pressure exerted by vise. 





Aa’ — 
BB' —— + 43/4 Inch plywood. 


ce' Foam rubber i/2 inch thick. 
DD’ —— Stone die and counterdie (3" thick assembled). 
EE' —— Locating mole and female guides. 


Tantalum plate. 





Fig. 5.—Schematic drawing of die assembly. 


Insertion.—Incision was made 1.5 em. from the perimeter of healthy bone, 
and the flap was elevated from the bone and lamina dura. The tantalum plate 
was placed in position and marks were made on the bone margin through the 
holes in the plate provided for attachment. Holes were drilled to the skull 
corresponding to these marks. The plate was then removed and tantalum 
wire threaded through the holes in the skull. The wires were then threaded 
through the plate, which was placed in position and attached to the skull in 
this manner. 

Recovery was uneventful, and the patient was discharged from the hos- 
pital three weeks from the time of insertion. On postoperative observation 


af various times, he had no complaints. 
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Fig. 6.—Tantalum plate in press. 





Fig. 7.—Tantalum plate. 
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Fig. 


Figs. 


8.—Tantalum plate inserted. 


9 and 10,—After insertion. 
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Summary 

1. A ease is presented of an unusually large skull defect due to removal 
of a tuberculoma. 

2. The dental service was assigned the technical job of fabricating a 
tantalum skull plate to cover the defeet and thus protect the patient from 
possible trauma to the unprotected cerebrum. 

3. A simplified method is presented for construction of the plate using 
ordinary available material found in a dental laboratory. 

4. A brief description of the surgical insertion of the plate is presented 
for the reader’s interest. 











CHONDROMA OF THE TONGUE 
KarkL W. Bruce, D.D.S., AND JOHN R. McDona.p, M.D., 
ROCHESTER, MINN. 


A BENIGN cartilaginous tumor oceasionally appears in an organ or a 

tissue where cartilage is normally absent. Chondromas may be found on 
some oceasions in sueh tissues as the skin of the neck, tonsils, kidneys, thyroid, 
mammary glands, ovaries, and testicles. It is possible that some of the 
cartilaginous tumors reported in the aforementioned tissues are not pure 
chondromas but are in reality mixed tumors or one-sided development of a 
teratoma which features preponderance of the cartilaginous element. 

In rare instances a pure benign chondroma of the tongue occurs. 

Johns' deseribed a patient who had an asymptomatic nodule on the right 
lateral border of the tongue which had been present for twenty years. It 
suddenly became swollen and tender and was excised. On histopathologic 
diagnosis the nodule proved to be a chondroma. 

Pless? stated that chondromas are common but that they rarely appear 
on the tongue; only 8 eases of chondroma of the tongue had been reported in 
the literature up to 1954. 

Routier® reported a chondroma of the right border of the tongue in a 
woman aged 21 years. 

Camus and Ertzbeschoff' described a chondroma of the right anterior 
border of the tongue which measured 5 by 2 em. 

It has been our good fortune to become acquainted with 2 eases of 
chondroma of the tongue. The following is a brief report of each. 


Case Reports 

Case 1.—The patient was a white man aged 52 years. In the course of a routine 
veneral physical examination, a pale, raised, hard nodule was noted on the anterior portion 
of the dorsum of the tongue near the right margin. There was no associated submaxillary 
or cervical lymphadenopathy. The patient related that this nodule had been present for 
two vears and that it had become slightly tender on some occasions but was asymptomatic 
at the time of the present examination. The patient was edentulous. Excision of the 
nodule on the tongue was advised. 

The patient also was found to have hypertrophic arthritis of the cervical portion of 
the spinal column and periarthritis of the left shoulder. Other physical and laboratory 
findings were essentially negative. 

The tumor of the tongue was excised with the patient under local anesthesia. 
Histopathologic examination of the tissue submitted to the laboratory proved it to be a 
chondroma measuring 5 mm. in diameter (Figs. 1 and 2). No mention of recurrence 
has been recorded in the patient’s history nine vears and seven months following excision. 

Case 2.—A small nodule was noted in the middle third of the dorsum of the tongue 
of a white woman aged 48 years during the course of a physical examination. It was 
known to have been present for one year. In some respects, the appearance of this ab- 
normality had the characteristics of a hypertrophied lingual papilla. No submaxillary 
or cervical nodes were palpable. The results of examination of the nose, nasopharynx, 


and mouth were negative. The teeth were in good repair. 


From the Section of Dentistry and the Division of Surgical Pathology, Mayo Clinic. 
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Other physical findings were essentially negative except for the disclosure of a mal- 
united fracture of the right clavicle in the roentgenogram of the chest. Clinical laboratory 


tests revealed no important abnormal values. 

It was recommended that the nodule on the tongue be excised. Excision was carried 
out with the patient under local anesthesia, and the excised specimen was sent for histo- 
pathologie diagnosis. The pathologie diagnosis was chondroma measuring 3 mm. in 
diameter (Fig. 3). 

No report of recurrence has been made one year and three months following excision. 


Comment 

Chondroma, though rarely encountered, must be considered in the differ- 
ential diagnosis of tumors of the tongue. 

The exact etiology of pure chondroma in tissues and organs where 
cartilage is not normally found is unknown. Speculation as to origin of this 
tumor has centered chiefly on such theories as displacement of embryonic 
tissues and metaplasia. The theory of metaplasia seems to have the greatest 
number of supporters. 

Anderson’ stated that it is not understood what the mechanism of con- 
nective tissue metaplasia is, as seen in the occurrence of cartilage and bone 
in new locations. He related that as an explanation for metaplasia it has been 
suggested that in chronic inflammation there may be some fault in the chemical 
organizers which determines in which direction and how far differentiation 
of reparative cells shall go. He did admit, however, that it is not known 
whether the important principle of organizers is applicable to metaplasia. 

Johns' favored the opinion that injuries of the tongue predispose to the 
production of chondromas in this site. In neither of the 2 cases reported in 
the present article was a history of preceding trauma to the tongue recorded. 
However, tongue biting is a rather frequent occurrence ; consequently, memory 
of sueh an ineident or incidents may be erased with the passing of time. 

The explanation of the effect of trauma in the production of chondroma 
seems to be that of injury followed by repair. In the repair of damage to 
mesenchymal tissues the undifferentiated mesenchymal cells are mobilized. 
It is apparently believed that some of the undifferentiated mesenchymal eells 
differentiate in a manner so as to form cartilage, while others differentiate 
to form fibrous connective tissue. 

Ewing® stated that cartilage is essentially an embryonal and transitory 
tissue and is readily subjected to metaplastic changes. With this in mind, it is 
possible to assume that some of the osteomas of the tongue which have been 
reported in the literature have developed from chondromas of the tongue. 

Complete excision of chondromas of the tongue affords a complete cure in 
the great majority of cases. 
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Oral Medicine 


HERPETIC STOMATITIS* 


An Aid in the Early Diagnosis of Infectious Mononucleosis 


IrvING G. NATHANSON, D.D.S.,** AND GEorRGE E. Morin, D.D.S.,*** 
Boston, Mass. 


CUTE herpetic stomatitis is an infection attributed to a virus. Frequently, 
the clinical picture is complicated by bacterial infection. The condition is 
characterized by the presence of spherical vesicles with varying degrees of edema 
and gingival bleeding. The vesicular eruptions are often accompanied by pro- 
dromal symptoms of fever, itching, malaise, and loss of appetite. When seen in 
the mouth, the vesicles, which vary in size and extent, have broken and assume 
oval or elliptical shapes which present sharply demarcated erosions, which may 
be confluent. In the majority of cases seen by us, the lesions consist of reddish 
blisters on the mucous membranes of the oral cavity. The lesions may be found 
on the soft and hard palate, buecal and labial mucosa, pharynx, sublingual mu- 
cosa, tongue, and occasionally on the lips. Some areas present ulcerated lesions 
which may be covered by a yellow-white membrane. Thoma! and Burket? have 
adequately described these lesions as well as the subjective and objective symp- 
tomatology. No reference, however, is made to the serology findings, nor to the 
more than coincidental presence of acute herpetic stomatitis in proved cases of 
infeetious mononucleosis. 

Infectious mononucleosis is defined as an acute, self-limiting infection asso- 
ciated with generalized lymphadenopathy, as a result of hyperplasia of lymph- 
atie tissue and characterized hematologically by the appearance of abnormal 
lymphoeytes in the circulating blood. It is thought that the etiologic factor is 
a virus. The incubation period varies from five to fifteen days with gradual 
development of the symptoms of fever, malaise, loss of appetite, and, in the 52 
cases covered in this report, complaints of a sore mouth. Patches of gray-white 
exudate, suggestive of a diphtheritie membrane, may be present. A transient 
cutaneous eruption, macular or maculo papular, may occur: during the early pe- 
riod of the illness. The clinical types of this disease are classified as follows: 


1. Glandular, the adenopathy being the predominant feature. 
2. Febrile, marked by fever. 
3. Anginose, in which the patient complains of pharyngeal symptoms. 





*Delivered before a clinical conference of the medical and surgical services, Boston City 
Hospital, Feb. 19, 1953. 
**Resident, Department of Oral Surgery, Boston City Hospital. 
*** Assistant-Resident, Department of Oral Surgery, Boston City Hospital; Dr. Stephen 


P. Mallett, Oral Surgeon-in-Chief. 
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The majority of the cases observed by us could not be categorized, but rather 
presented a combination of all of the clinical types. Splenomegaly occurred in 
28 eases, hepatomegaly in none. All eases presented with submandibular, cer- 
vieal, axillary, and inguinal adenopathy. The ages varied from 3 to 15 years, 
with sex distribution being 33 male to 19 female. All races were equally affected. 

In about 80 per cent of the cases observed, the oral lesions were the primary 
souree of complaint, which preceded a rise in the white blood count. It is our 
observation that the oral lesions are present from three to five days before the 
patient seeks advice, at which time a differential smear and heterophile agglu- 
tination test was negative in 37 patients, although repeated smears and Paul- 
Bunnell tests were subsequently positive. A blood smear consistent with a diag- 
nosis of infectious mononucleosis was present in all cases from the fifth to twen- 
tieth day after presentation to the clinic. 

It is likewise interesting to note that the oral lesions usually disappear 
around the tenth to fifteenth day, although the blood smear remains positive and 
the lymphadenopathy may persist for four weeks or longer. 


General Treatment.—QOur treatment planning has been directed to con- 
trolling the oral complaint. In addition to antipyretics and antibioties for 
fever and infection, we have placed all our cases on therapeutic vitamin B 
complex. We have used, alternately, the intramuscular and oral routes of 
administration. Twenty-six cases received Berocea C (Hoffmann-LaRoche), 


which contains the following vitamins: 


Thiamine hydrochloride B, 10 mg. 
Riboflavin B, 6 mg. 
Niacinamide 80 mg. 
Pyridoxine hydrochloride’ B, 6 mg. 
Panthenol 6 mg. 
Aseorbie acid 100 mg. 


The remaining 26 patients received one capsule daily of Allbee with C 
(A. H. Robins), which contains the following vitamins: 


Thiamine hydrochloride B, 15 mg. 
Riboflavin B, 10 mg. 
Niacinamide 50 mg. 
Calcium pantothenate 10 mg. 
Aseorbie acid 250 me. 


In all cases the oral lesions improved, the burning sensation began to dis- 
appear within thirty-six hours after start of therapy. The size and extent of 
the herpetic lesions began to regress within forty-eight hours, and those eases 
with involved and tender gingivae showed distinct improvement within the 
same time interval. The response appeared to be better with the oral admin- 
istration than with the intramuscular route. It must likewise be stated that 
administration of the therapeutic vitamins does not appear to shorten the 
course of infectious mononucleosis, the benefit being markedly seen in the at- 
titude of the patient and in the control of the oral complaint. 


X Differential Diagnosis.—A differential diagnosis should be made from other 
herpetic eruptions occurring in the oral cavity. Burket* calls attention to an 
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entity called herpangina, characterized by vesicular eruptions primarily at the 
junction of the soft and hard palate, but they occur occasionally on the ton- 
sillar pillars. Pain is the predominant feature with herpes simplex, the causa- 
tive agent of which is thought to be a virus, although McCarthy‘ states that 
the causative agent of herpangina is Group A, Type II Coxsachie virus. We 
have observed six cases of herpangina in the past seven months. All six cases 
responded quickly to therapeutic B complex (Allbee with C), with complete 
disappearance of the lesions within a week. To date none of these lesions 
have recurred. Each patient has been taking one capsule of B complex daily 
for maintenance. 

Another lesion to be differentiated from herpetic stomatitis is recurrent 
aphthous stomatitis. In this condition, the virus causing herpes simplex has 
not been isolated. The ulcers present the same clinical appearance as those of 
herpetic stomatitis; however, Glickman® states that the vesicles in recurvent 
aphthous stomatitis are larger than those seen in the other two conditions. 

We wish to stress that both entities just discussed do not manifest the 
generalized adenopathy of the submandibular, cervieal, and axillary nodes, 
observed to be a constant feature, concomitant with herpetic stomatitis and 
infectious mononucleosis. 

Case Reports 


Case 1. Infectious Mononucleosis With Herpetic Stomatitis.—D. E., white boy, aged 
6, was brought to the Dental Clinie on Nov. 17, 1952, with a complaint that his mouth 
hurt and he was unable to eat. 

The mother stated that the first symptoms of a sore mouth appeared three days pre- 
viously, but were not considered serious enough to seek consultation. The patient had 
been running a temperature of 99.0° F. orally, for three days, for which the mother had 
been giving him aspirin. 

Oral examination revealed multiple areas of reddish, blisterlike eruptions located on 
the gingivae, soft palate, and buecal mucosa, some of the lesions being covered by a 
whitish membrane, as was the tongue (Figs. 1, 2, and 3). X-ray examination of the teeth 
was negative. Submandibular, cervical, and axillary nodes were palpable. Inguinal nodes 
were not palpable at this time, although they were felt twenty-four hours later. Tempera- 
ture at the time of admission was 99.2° F. orally. 

Laboratory Data.—Urinalysis was within normal limits. 

Blood examination: Hemoglobin, 14.0 Gm. per cent; white blood count, 11,200; differ- 
ential determination: polymorphonuclear leukocytes, 65 per cent; lymphocytes, 30 per cent; 
monocytes, 3 per cent; eosinophiles, 2 per cent. 

Heterophile agglutination: Negative. 

Clinical Diagnosis: Infectious mononucleosis and herpetic stomatitis. 

The patient was placed on antipyretics, bed rest, and prophylactic terramycin, 250 mg. 
every six hours, and in addition was placed on two capsules of Allbee with C daily. Within 
forty-eight hours the mouth lesions were no longer painful and the patient was able to eat 
a solid diet. His well-being improved and it was difficult to keep him in bed. On Nov. 24, 
1952, blood smear showed: polymorphonuclear leukocytes, 45 per cent; lymphocytes, 48 per 
cent (60 per cent atypical lymphocytes); monocytes, 7 per cent and was considered to be 
consistent with a diagnosis of infectious mononucleosis. 

On Nov. 26, 1952, the heterophile agglutination test was positive. By Nov. 27, 1952, 
the oral lesions had completely disappeared; however, submandibular, cervical, axillary, and 
inguinal nodes were still palpable. On Nov, 29, 1952, the patient was discharged in an im- 
proved condition and was given instructions relative to home care by the Pediatrie Service. 














NATHANSON AND Morin: 
HERPETIC STOMATITIS 





Figs. 1, 2, and 3.—Case 1. Appearance of lesions when first seen. 





Figs. 4, 5, and 6.—Case 1. Appearance of orai lesions one week after start of treatment. 
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Fig. 7.—Case 2. Lesion when Fig. 8.—Case 2. Seventy-two Fig. 9.—Case 2. One week afte 
first seen. hours after treatment. treatment. 
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Fig. 10.—Case 3. Aphthous Fig. 11.—Case 3. Aphthous Fig. 12.—Case 3. Aphthous 
lesions in scar tissue. lesions in mucobucceal fold; lesions, junction of soft and 
note marginal gingivitis. hard palate. 








Fig. 13.—Case 3. One week Fig. 14.—Case 3. Marginal gin- Fig. 15.—Case 3. Persist- 
posttreatment, showing scar tis- givitis completely cieared. ence of lesion junction of soft 
free from lesions. and hard palate. 
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Case 2. Herpangina.—l). F., a 45-year-old white woman, reported to the Dental 
Clinie on Oct. 3, 1952, with a complaint of ‘‘sores in the roof of the mouth.’’ Intraoral 
examination revealed a well cared for mouth. A lesion measuring 1 em. by 0.5 em, was 
visualized at the junction of the hard and soft palate on the right (Fig. 7). 

The patient stated that the lesion was very painful and was particularly aggravated 
on drinking fruit juices or on eating condiments. She further stated that this area of 
her mouth always seemed to be affected, and that she suffered outbreaks of these lesions 
every six weeks with the duration being ten days. This had been occurring regularly for 
the past five years. During the past five years she had been complaining of headaches and 
vague neuralgic pains for which she had been taking five aspirin tablets daily for relief. 

Dental x-rays were negative. Submandibular, cervical, and axillary nodes were not 
palpable. Temperature was 98.6°. 

Clinical diagnosis: Herpangina. 

Laboratory Data.—Urinalysis was within normal limits. Blood study on Oct. 3, 1952, 
was as follows: Hemoglobin, 11.5 Gm. per cent; white blood count, 7,800; differential: poly- 
morphonuclear leukocytes, 73 per cent; lymphocytes, 21 per cent; monocytes, 5 per cent; 
eosinophiles, 1 per cent. Hinton report was negative. Heterophile agglutination on Oct. 3, 
1952, was negative and repeated tests on Oct. 17, 1952, and Oct. 31, 1952, were also negative. 


A repeated differential count on these dates was also within normal limits. 


Treatment.—The patient was given an intramuscular injection of 100 mg. of thiamine 
hydrochloride and then placed on two capsules of Allbee with C daily. No medication 
was applied to the lesion. This treatment was continued for one week. Within seventy- 
two hours the lesion began to regress and was no longer painful (Fig. 8). One week after 
the initial treatment, the lesions had completely disappeared (Fig. 9). The patient was 
then placed on one capsule of Allbee with C and she has been on this maintenance for 
four months. Up to the time of writing (Feb. 19, 1953) the patient has been asymptomatic. 
It is interesting to note that all vague neuralgic pains have disappeared. The patient no longer 
has the annoying headaches nor has she taken aspirin since commencement of treatment. 


Case 3. Recurrent Aphthous Stomatitis.—J. M., a 14-year-old white boy, was brought 
to the Dental Clinie with a complaint of ‘‘sores in the mouth, loss of appetite and weight.’’ 
This patient had been under intermittent treatment for his oral complaint for the past 


two years prior to his present admission on Jan. 6, 1953. These recurrent lesions have 


been treated with Campho-Phenique which had resulted in the formation of scar tissue 
(Fig. 10). Gentian violet and silver nitrate had also been used in an attempt to control 
the spread and recurrence of the lesions. 

Intraoral examination revealed the presence of reddish, elliptical lesions on the 
palate, bueeal vestibule, and on the floor of the mouth; some areas showed ulceration 
covered by a yellow-white membrane (Figs. 11 and 12). A marginal gingivitis was also 
present. Teeth were in good repair and x-rays did not reveal pathology. Submandibular 
nodes were palpable on the right; cervical and left submandibular lymph nodes were not 
palpable. Temperature was 99.4° F. Physical examination was essentially negative with 
the exception that the patient was underweight. Urinalysis was negative. Blood exam- 
ination was as follows: hemoglobin, 12.0 Gm. per cent; white blood count, 10,800; dif- 
ferential: polymorphonuclear leukocytes, 76 per cent; lymphocytes, 20 per cent; monocytes, 
+ per cent. 

A white blood count repeated on Jan. 7, 1953, and Jan. 9, 1953, showed a reduction 
in cells, the differential showing no significant changes. Hinton report was negative. 


Heterophile agglutination was negative on Jan. 6, 1953, and on Jan. 20, 1953. 
Treatment.—The patient was placed on the following routine: 


1. Soap suds enema immediately. 
2. House diet as tolerated and eggnog three times a day. 


3. Terramycin, 250 mg. every six hours, to be given with a glass of milk. 
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4. One capsule Allbee with C daily, as well as 50 mg. thiamine hydrochloride intra 
muscularly, 

5. Aspirin, gr. V, p.r.n., every four hours. 

Within forty-eight hours the temperature was normal and for the first time in four 
years the patient was able to take fruit juices without suffering a ‘‘ burning sensation.’’ 
After forty-eight hours the terramycin and aspirin were discontinued. Within a week, 
the lesions had almost disappeared (Figs. 13, 14, and 15) with the exception of a nonpain- 
ful lesion at the junction of the hard and soft palate. This lesion persisted for three weeks 
before disappearing. The patient was discharged on Jan. 14, 1953, in an improved con- 
dition, to be followed at the Dental Outpatient Department. The patient is being main- 
tained on 2 capsules of Allbee with C daily. This is the longest period that the patient 


has been free from these lesions, six weeks to date. 


Summary 

A series of 52 cases of herpetic stomatitis associated with a generalized 
lymphadenopathy leading to diagnosis of infectious mononucleosis is pre- 
sented. In 80 per cent of cases, the oral lesions preceded positive blood smear 
and agglutination tests. Thirty-seven patients sought dental consultation as 
their primary complaint. 

The effectiveness of therapeutic B complex in controlling the lesions in 
herpetic stomatitis, herpangina, and recurrent aphthous stomatitis is discussed. 

The presence of herpetic stomatitis in association with generalized lymph- 
adenopathy is, in our opinion, consistent with the early diagnosis of infectious 
mononucleosis. 

Appreciation is extended to A. H. Robins Co., Inc., Richmond Va., for their generous 
cooperation and willingness to supply us with ample quantities of their product Allbee 
with C. Our appreciation is also extended to Dr. 8. P. Mallett, Oral Surgeon-in-Chief, for 


his encouragement to proceed with our project. 
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EFFECTIVENESS OF ORAL AND PERORAL PENICILLIN ON 
ORAL LACTOBACILLI IN HUMAN BEINGS 


WILLIAM J. Carter, D.D.S., M.S.,* WALTER L. Wut, D.D.S.,** anp 
KENNETH Bass, B.S., M.S.,*** Great LAKES, ILL, 


Introduction 


T HAS been reported that lactobacilli are consistently found in the bacterial 

flora of the mouths in which dental caries is prevalent, and are in low or 
negative concentration in mouths that are caries-inactive.’* Khalifah* has 
pointed out that caries activity tests, as exemplified by the saliva lactobacillus 
counts, are useful only for the determination of caries activity, and not diagnostic 
of cavities. There is considerable diversity of opinion as to the correlation of 
lactobacillus counts and the progression of caries. Glass,° in an experiment on 
children ranging in age from 7 to 14 years, could not demonstrate any relation- 
ship between salivary lactobacillus counts and dental caries progress. His find- 
ings coincide with those of Boyd and associates,° who also found no relation 
between lactobacillus counts and earies progress. Fitzgerald, Zander, and 
Jordan’ east doubt as to the validity of using lactobacillus counts for the inter- 
pretation of anticaries studies by the use of antibiotics. They demonstrated an 
appreciable reduction in new decay in a group of children using a penicillin 
dentifrice, but no reduction in the lactobacillus counts. It is apparent that the 
determination of caries activity and the evaluation of caries progress are not 
one and the same entity. As Jay® points out, a person may be moving into a 
state of caries susceptibility, highly caries-active, or moving from caries activity 
to caries inactivity and still demonstrate a high plateau of salivary lactobacillus 
organisms. On the other hand, it has been demonstrated that lactobacillus counts 
under 2,000 colonies per cubie centimeter of saliva are usually indicative of 
caries inactivity; that counts between 2,000 and 10,000 colonies per eubic 
centimeter indicate moderate caries activity, while counts over 10,000 denote 
marked earies activity.2. There are exceptions to the degree of caries activity 
as well as to the lactobacillus counts, but it stands at present as the best means 
of measurement for caries activity by laboratory methods. 

Various methods in the past have been attempted for the reduction of 
lactobacillus counts in saliva.°"! Reeently, ammoniated compounds, fluorides, 
and antibioties have been investigated relative to their lactobacillus-reducing 
properties.‘*-'* It was Hill’s'® contention that oral lactobacilli are penicillin- 
sensitive and can be reduced by the use of penicillin for short periods of time. 

The opinions expressed herein are those of the authors and cannot be construed as re- 
flecting the views of the Navy Department or the Naval Service at large. 
yeanat Gen tae een Cae Navy, Dental Research Facility, United States 
Vatind Salen Motel Pookie Center, Coens tates, : Reserve, Dental Research Facility, 
Crate Cee Ge empiovet, the Dental Research Department, Great Lakes Naval 
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Slanetz and Reynolds'* found that lactobacilli were significantly reduced by 
the use of oral troches containing penicillin. They also noted that with a 
decrease in gram-positive organisms, there was an inerease in gram-negative 
bacteria and in yeasts. 

Peroral penicillin tablets, in which the antibiotic is swallowed, were used 
in this experiment in hopes of finding a more pleasant method of penicillin 
administration. It should be noted that regardless of the method used to reduce 
lactobacillus counts, a significant reduction should be in the magnitude of 75 
per cent or more.® 

The principal interest in this series of experiments was the lactobacillus 
count, although effects on other oral bacteria were tabulated. 


Materials and Methods 

Since our primary concern was the germicidal power of the test troches 
and peroral tablets, tomato juice agar, sheep blood agar, and Littman medium 
were chosen. The tomato juice agar was used for the culturing of the lacto- 
bacilli and has the following composition: 40 per cent tomato juice, 1 per cent 
Difco peptone, 1 per cent Difco peptonized milk, 0.5 per cent lactie acid (10 per 
cent), 3 per cent Difco agar, with the reaction adjusted to pH 5.0. The blood 
agar was used for culturing hemolytic and nonhemolytic organisms and con- 
tained 1 per cent Difco tryptose, 0.5 per cent NaCl, 5 per cent citrated sheep 
blood, 1.5 per cent agar in a 50 per cent beef infusion base, with a reaction of 
pH 6.8. Littman medium was used to culture yeasts and consisted of 1 per cent 
Difco peptone, 1.5 per cent Difco ox gall, 1 per cent Difco dextrose, 10 mg. 
erystal violet, 0.25 ¢.c. streptomycin (200,000 png concentration per cubic centi- 
meter), and 2 per cent Difco agar with a reaction of pH 7.4. 

Paraffin stimulated saliva specimens were collected upon arising in the 
morning before the teeth were cleaned and before breakfast, hereafter referred 
to as ‘‘fasting samples.’’ The samples were brought to the laboratory and stored 
at 4° F. until 8 a.m., when they were used. Samples collected during the day 
in the laboratory were kept cold until late afternoon when all were utilized. 
The amount of samples was limited to the quantity of saliva secreted by chewing 
paraffin the size of a standard stick of chewing gum for three to five minutes. 

Lactobacillus counts were determined by the Hadley method.'* Following 
shaking for three minutes in a Kahn shaker, 1 ¢.c. of saliva was transferred to 
4 ¢.c. of Jay’s infusion broth and 0.1 ¢.c. of the 1:5 dilution streaked on tomato 
juice agar and Littman medium. Further dilutions of 1:100,000 and 1:500,000 
were made in sterile saline and 0.1 ml. streaked to blood plates. The tomato 
juice agar and Littman medium were incubated four days and the blood plates 
forty-eight hours at 37° C. before enumeration. 

The subjects used in this study ranged in age from 17 to 35 vears, and 
included dental officers, dental technicians, and dental technician students. The 
composition and treatment schedule of the test troches were as follows: 


Troche ‘‘A’’ contained 20,000 units of potassium penicillin G@ and 50 units 
of bacitracin. Twenty-four students received one troche every two hours follow- 
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ing a fasting saliva specimen until ten troches were assimilated (total 200,000 
units of penicillin). Ten of the twenty-four received troches on a similar 
schedule for a second day (total 400,000 units). Posttreatment fasting saliva 
specimens were collected one day, two days, and five days following the first 
pretreatment specimen. These troches were also used for the trial run on 
laboratory personnel. 

Troche ‘*B’’ was composed of similar base materials as troche **A’’ but 
contained only 50 units of bacitracin. Twenty students received these troches 
bihourly following a fasting saliva specimen for one day, and nine of the twenty 
received troche ‘‘B’’ for two days. Posttreatment fasting saliva specimens were 
collected one day, two days, and five days after first pretreatment specimen. 

Troche **C’’ contained potassium penicillin G (5,000 units), cetylpyridinium 
chloride in a ratio of 1:1,500 and 0.3 per cent benzyl aleohol. Ffteen students 
received troche ‘‘C’’ bihourly following a fasting saliva specimen for one day 
(total 50,000 units) while eight of the fifteen received troches for two days 
(100,000 units total). Posttreatment fasting saliva specimens were collected one 
day, two days, and five days following the pretreatment specimen. 

Troche **D’’ was of similar base material but contained no antibiotie or 
other additive. Twenty-two students were given these placebos on a bihourly 
schedule following a fasting saliva specimen. Ten of the twenty-two received 
placebos for a second day and produced saliva specimens one day, two days, 
and five days following the pretreatment specimen. 

The third group under study included nineteen dental officers and dental 
technicians who volunteered to take peroral penicillin tablets for a two-day 
period. The peroral tablet contained 200,000 units of potassium penicillin G 
(buffered). One-third of the combined group took one tablet per day, one-third 
took two tablets per day, and the remaining took three tablets per day. Pre- 
treatment saliva specimens were collected followed by three posttreatment 
specimens at one-day, two-day, and seven-day intervals. In this group, the pre- 
treatment counts were considered the controls. 


Results 

The reason for using short periods of massive medication was threefold: 
(1) to minimize the appearance of gram-negative organism and yeasts; (2) to 
preclude the possibility of producing allergic manifestations that are sometimes 
associated with extensive medication; and (3) to determine the length of time 
this medication would remain effective on the oral flora. 

This investigation was divided into three separate studies, and is herein 
treated as separate entities for convenience and ease of interpretation. Study 
Number I was initiated on laboratory personnel for the determination of the 
bihourly effect of a troche containing 20,000 units of penicillin and 50 units of 
hacitraein (troche *‘A’’). Study Number II was devised to show the effect of 
one- and two-day treatment on a large number of individuals with troches of 
various concentrations and compared with a placebo (troehes ‘‘A,”’’ ‘*B,”* **C, 
and ‘‘D’’). Study Number III was designed to show the effect of a peroral 
tablet of penicillin on the oral flora on a third group of individuals, 
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Study No. I 

Five persons were selected from the staff of the research laboratory to act 
as test subjects for this study. Four of the persons lived aboard the station, 
and ate at the same mess halls, while the fifth person lived off the station (W. C.), 
and ate at home. One of the group was a woman (KE. R.); the other four were 
men. 

Pretreatment saliva specimens were taken at four intervals during the day 
prior to the institution of treatment. The first saliva specimens (fasting 
samples) were plated out on the various media by 8 o'clock in the morning, 
the remaining saliva samples were kept at 4° C. until the last specimen was 
collected and all were plated at one time. Short periods of refrigeration are 
acceptable, but periods longer than twenty-four hours tend to introduce un- 


predictable changes. 


LACTOBACILLUS COUNTS ON LABORATORY PERSONNEL USING PENICILLIN TROCHE “A” 
Bihourly counts during assimilation 
Precount - Postcount 
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Fig. 1.—Results of saliva lactobacillus counts one day prior to medication, one day dur- 
ing medication, and one sample the day following completion of medication with a 20,000 unit 
penicillin troche. 


On the day treatment was instituted, a fasting morning saliva specimen 
was collected from each person and the first troche containing 20,000 units of 
penicillin and 50 units of bacitracin was placed in the mouth. At two-hour 
intervals during the day, subsequent saliva specimens were produced followed by 
the consumption of a penicillin troche until ten troches had been taken. <All 
saliva specimens were kept at 4° C. and utilized in the bacteriologie procedures 
following the last collection. Three fasting saliva specimens were collected 
at six and twenty-four hours after the taking of the last troche. 
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Interpretation (I*ig. 1).—-On previous saliva studies, as well as this study, 
one of the group (J. B.) has consistently shown a high degree of yeast infesta- 
tion in his saliva. Another of the group (B. R.) has produced entirely negative 
saliva samples, and continued to do so throughout this study. 

In the graph as shown in Fig. 1, all of the fasting samples on the pre- 
treatment day are in a range well above the 40,000 colonies per cubie centimeter 
level, but show a downward peak to around 7,000 or less (except J. B.) by 
4 o’elock in the afternoon. On the day the troches were taken, it would appear 
that a similar diurnal phase is in operation with the exception that J. B. 
developed a rampant type of growth of lactobacilli in addition to a_ prolific 
veast infestation, and W. C. produced greater fluetuation than was demonstrated 
during the pretreatment samples. Ten hours of treatment in which a total of 
100,000 units of penicillin had been consumed, two salivas, D. O. and E. R., 
became negative for lactobacilli. Twenty-four hours following the last treat- 
ment troche, a final fasting saliva specimen was taken. In this group of samples, 
DD. O. remained negative, W. C. had a count above his previous pretreatment 
fasting eounts, EK. R. and J. B.’s counts were below either of their previous pre- 
treatment counts, and B. R. did not deviate from his persistent negative count. 
It is also apparent that W. C. and E. R. resumed counts above 10,000 colonies 
per eubie centimeter while the other three had counts below 10,000 per cubic 
centimeter. 

This study demonstrates the influence of penicillin on two individuals, 
appears questionable in two more, and shows no effect on the fifth person due 


to his constantly negative counts. 


Study No. II 


The individuals placed on this study were dental technician students from 
the Navy and Air Foree. Men only were used because of the inability to collect 
fasting saliva in the female barracks. Persons not living aboard the station, and 
not eating at Navy mess halls, were also excluded from the study so that greater 
control could be exercised. The test troches were made up into bottles of ten 
and labeled with the test letter and instructions to take one troche every two 
hours. 

The entire group was assembled in one room and given specific instructions 
as to taking the troches, the producing and collection of saliva specimens, and 
to make known persons who had allergie responses to penicillin, so as to exclude 
them. The morning the troches were taken, saliva bottles were passed out to 
each individual and the first 25 returning their saliva samples received troche 
‘A,”’ the second 25 received troche **‘B,’’ the third 25 received troche ‘*C,”’ 
and the remaining 25 received troche *‘D.’’ The ten individuals repeating the 
treatment the following day were the first ten of each group listed above. In 
order to insure the troches were taken, each person was instructed to return 
the empty bottle, and assert that he had taken the prescribed number of troches. 

While all of the persons under study received troches and provided the 
necessary saliva specimens, only the persons with counts above 2,000 colonies 
per cubie centimeter were tabulated. The group below 2,000 colonies per eubic 
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centimeter had many negative counts, and it was borne out as the study 
progressed that negative salivas were not affected in lactobacilli production by 
the administration of penicillin. 

Troche “A” (Table I).—There were 15 individuals who received troche 
‘**‘A”’’ with precounts above 2,000 colonies per cubie centimeter. Six hours 
following the consumption of the last troche, there were eight negative salivas 
for lactobacilli and seven with a range of 350 to 7,000 colonies. It can readily 
be seen that a majority of the salivas had been reduced by 75 per cent or more. 
After fifty-four hours following the last troche there were only two zero lacto- 
bacilli counts from a total of eight salivas who were on the one-day treatment 
schedule. From a total of seven on the two-day treatment schedule, there were 
only three negative salivas twenty-four hours following the consumption of the 
last troche. By the end of one hundred twenty-six hours and seventy-six hours, 
respectively, the one- and two-day treatments showed no negative counts and all 
salivas contained 10,000 colonies per eubie centimeter or above. 

Penicillin appears effective in most cases but is transitory in reduction of 
lactobacilli. Two-day treatments do not appear more permanent in keeping the 
lactobacillus count in check than do one-day treatments. 


SHOWING SALIVA LACTOBACILLUS COUNTS BEFORE AND AFTER MEDICATION WITH A 


TABLE I, 
20,000 Unir PENICILLIN TROCHE CONTAINING 50 UNITS oF BACITRACIN 








TWO-DAY TREATMENT 
TROCHE AA 

















7 ONE-DAY TREATMENT TROCHE A _| counts COUNTS 
COUNTS COUNTS COUNTS | 24 HR. 76 HR. 
| 6 HR. 54 HR. 126 HR. | FOLLOWING | FOLLOWING 
CASE PRECOUNTS | FOLLOWING FOLLOWING FOLLOWING | LAST LAST 
NO. | OVER 2,000 | LASTTROCHE LASTTROCHE LASTTROCHE | TROCHE | TROCHE 
1. 3,000 0 60,000 32,000 
2. 25,000 0, 0 180,000 
9. 90,000 0 60,000 
12. 40,000 0 12,000 78,000 
14. 60,000 2,000 90,000 360,000 
22 8,000 2,700 120,000 330,000 
ol, 3,300 0 0 14,000 
3. 6,000 5,000 20,000 
4. 22,000 0 0 10,000 
8. 60,000 350 0 400,000 
36. 120,000 7,000 50,000 181,000 
51. 30,000 400 6,000 420,000 
54. 0.G.* 0 3,500 0.G.* 
56. 200,000 0 O.8.* 0.G.* 
58. 44,000 1,900 0 500,000 














*Overgrowth (plates could not accurately be read). 


Streptococcus viridans present in the saliva showed higher reductions than 
lactobacilli. In six hours, following the last troche of one-day treatment schedule, 
Streptococcus viridans was reduced from a range of 300-400,000,000 organisms 
to 0-3,500 organisms. Other organisms such as staphylococci, hemolytic and 
nonhemolytie streptococci, and gram-negative bacteria were more sensitive to 
the penicillin and showed even greater reductions. Staphylococci and non- 
hemolytic streptococci were reduced from a range of 20-50,000 organisms per 
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milliliter of saliva to zero organisms. Unlike lactobacilli, however, these 
organisms required longer periods of time for regeneration of their respective 
populations. 

Yeasts appearing in the saliva of individuals under both one- and two-day 
treatment schedules totaled five after the first twenty-four hours. By the end 
of seventy-two hours there appeared three new yeast-infested salivas, and by 
the end of five days all eight remained positive for yeast. 

Troche “B” (Table I1).—In this group fifteen subjects were used who had 
lactobacillus counts above 2,000 colonies per milliliter. Six hours following the 
last troche in one-day treatment schedule, there were no negative counts and 
with two exceptions all salivary lactobacillus counts were well above their 
respective pretreatment levels. Twenty-four hours following the last troche 
of the two-day treatment schedule there appeared one zero saliva specimen, but 


TABLE II. SHOWING SALIVA LACTOBACILLUS COUNTS BEFORE AND AFTER MEDICATION WITH A 
50 Unit BAcITRACIN TROCHE 


ies | ; ~ | TWO-DAY TREATMENT _ 
TROCHE BB 


ONE-DAY TREATMENT TROCHE B COUNTS COUNTS — 
| COUNTS | COUNTS COUNTS 24 HR. 76 HR. 
6 HR. 54 HR. 126 HR. | FOLLOWING | FOLLOWING 
CASE PRECOUNTS FOLLOWING | FOLLOWING FOLLOWING LAST LAST 
NO. OVER 2,000 LAST TROCHE | LAST TROCHE| LAST TROCHE TROCHE | TROCHE 
ae 11,000 250 
38. 6,500 58,000 46,000 39,000 
59. 14,400 3,500 
60. 56,000 
61. 8,000 180,000 
62. 38,000 43,000 39,000 53,000 
64. 100,000 500,000 240,000 90,000 
66. 24,000 150,000 120,000 
67. 2,800 12,000 
100. 0 4,000 25,000 1.7009 
125. 1,700 7,500 2 700 2.800 
i 14,000 33,000 23,000 
29, 16,200 57.000 32,000 
35 57,000 32,000 0 105,000 
42. 4,500 90,000 105,000 7,000 
48. 100,000 200,000 480,000 41,000 
55 3.600 150 


was up to 105,000 colonies per milliliter by the end of seventy-two hours. At 
the termination of both one- and two-day treatment saliva specimen evaluations, 
it was noticed that most lactobacillus counts were again in range of their 
respective pretreatment counts. 

Yeasts were in appearance in one case of the pretreatment salivas, two in 
the first posttreatment salivas, and none in the two remaining saliva samp'e 
collections. 

There was no indication from the blood agar that hemolytie and non- 
hemolytic staphylococei and streptococci were reduced by the institution of 
troche ‘B.”’ 

Troche “C” (Table IlI).—In this group there were a large number of 
negative salivas which reduced the number of persons with counts above 2,000 
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TABLE III. SHOWING SALIVA LACTOBACILLUS COUNTS BEFORE AND AFTER MEDICATION WITH A 
5,000 Unit PENICILLIN TROCHE CONTAINING A FUNGICIDE 








TWO-DAY TREATMENT 
| TROCHE CC 
| ONE-DAY TREATMENT TROCHE C = COUNTS 





























co caiet en PROC: errs COUNTS 
| COUNTS COUNTS | COUNTS | 24 HR. 76 HR. 
6 HR. 54 HR. 126 HR. | FOLLOWING | FOLLOWING 
CASE PRECOUNTS | FOLLOWING FOLLOWING FOLLOWING | LAST LAST 
NO. OVER 2,000 | LAST TROCHE | LAST TROCHE | LAST TROCHE | TROCHE | TROCHE 
84. 15,000 0 0 27,000 
124. 20,000 0 2,100 180,000 
75. 35,000 0 0 10,000 
79. 20,000 50,000 57,000 30,000 
81. 240,000 I.G. 0.G. 16,000 
96. 10,200 0 0.G. 150 
127. 67,000 200 O.G. 80,000 





colonies per milliliter to only seven. Six hours following the last troche (one- 
day treatment schedule) there were four negative salivas for lactobacilli, two 
with a lactobacillus count greater than the pretreatment count, and the seventh 
saliva specimen showed only 200 colonies per milliliter. By the end of fifty-four 
hours (one-day treatment) and twenty-four hours (two-day treatment) there 
was only one negative saliva from each group. At the end of one hundred 
twenty-six hours and seventy-six hours, respectively, all salivas were positive 
for lactobacil!i with a range of 150-180,000 colonies. 

The average Streptococcus viridans count in the pretreatment salivas was 
about 345,000,000 organisms per cubic centimeter of saliva.. This number was 
reduced six hours following the last troche to practically zero organisms. The 
final saliva specimens showed increased Str. viridans colonies to about one-half 
the pretreatment level. Both staphylococci and nonhemolytie streptococei 
were somewhat more resistant to the action of troche **C,’’ there always being 
a few organisms in each specimen (250-1,000 co'onies per cubie centimeter). 


TABLE TV. SALiIvA LAcTOBACILLUS COUNTS BEFORE AND AFTER USE OF TROCHE PLACEBO 


| TWO-DAY TREATMENT _ 
TROCHE DD 

















ONE-DAY TREATMENT TROCHE D ~ COUNTS | COUNTS 
COUNTS COUNTS COUNTS 24 HR. 76 HR. 
| 6 HR, D4 HR. | 126 HR. FOLLOWING | FOLLOWING 
CASE PRECOUNTS | FOLLOWING FOLLOWING | FOLLOWING | LAST LAST 
NO. OVER 2,000 LAST TROCHE | LAST TROCHE | LAST TROCHE TROCHE | TROCHE 
78. 400,000 ~ 360,000 «135,000 180,000 = —ti<‘S — 
82. 90,000 200,000 400,000 335,000 
87. 60,000 80,000 80,000 200,000 
89. 9,000 2.000 600,000 400,000 
93. 150,000 71,000 53,000 
97. 800,000 25,000 14,000 105,000 
104. 2,600 0 0 
112. 360,000 35,000 95,000 40,000 
117. 180,000 200,000 300,000 180,000 
72. 60,000 11,000 360,000 135,000 
73. 14,000 0 90,000 60,000 
91. 2,200 9,600 13,000 
95. 19,000 9,500 100,000 65,000 
98, 10,000 6,000 1,400 5,500 
116. 30,000 10,000 77,000 115,000 
119. 105,000 150,000 135,000 180,000 





: 
| 
. 
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The last saliva specimen showed that staphylococci and nonhemolytiec strep- 
tocoeci counts had returned to one-half and two-thirds, respectively, their original 
pretreatment number. 

Yeasts appeared in one saliva from all the individuals reeciving troche ‘‘C”’ 
during the first twenty-four hours. There were two positive for yeast fifty-four 
hours following the last troche while all became negative for yeast by the time 


the last saliva specimen was collected. 


Troche “D” (Table I1V).—The lactobacillus counts of control individuals 
using the placebo increased from a total count of 446,095 colonies during the 
first twenty-four hours. This trend upward continued during the next twenty- 
four hours when the aggregate total laetobacillus count was 2,440,200 colonies 
per milliliter. Three days following the use of troche ‘‘D’’ the total colonies 
were 2,217,600 or approximately five times the pretreatment count. 

There was no indication on the blood agar plates that hemolytic or non- 
hemolytie streptococci and staphylococci were affected by the placebo. 

There were three salivas demonstrating the presence of yeast in the pre- 
treatment samples. One sample showed yeast in the twenty-four hour specimen 
and one in the forty-eight hour specimen, but all specimens were negative when 
the last saliva collection was made, 

Study No. III 

The peroral penicillin was issued in the form of tablets, each containing 
200,000 units of penicillin (buffered). The total complement of dental personnel 
from one dispensary were used as test subjects. Treatment schedules were made 
up of three groups: those taking one tablet per day (200,000 units), those taking 
two tablets per day (400,000 units), and those taking three tablets per day 
(600,000 units). A member of the laboratory team issued the tablets to each 
SHOWING ToTAL CouNT, MEAN AND MEDIAN CouNTS PER CuBIC CENTIMETER OF 


BEFORE AND AFTER MEDICATION WITH A 200,000 Unit PENICILLIN TABLET 
TAKEN PERORALLY 


TABLE V. 
SALIVA 


WED, 23 APRIL 
READINGS 
NORMAL OR 











TUES. 24 APRIL 
READINGS 5 


| FRI, 25 APRIL 
READINGS 3 


THURS, 24 
APRIL 


TUES, 22 APRIL 


PENICILLIN NORMAL OR 





| 
| 
TABLETS — | 
(PERORAL. ) 


1 tab. day 


2 tab. day 


3 tab. day 


CONTROL 

COUNT 
Subjects, 5 
Total count, 
501,000 
Mean,100,200 
Median, 1,000 


Subjects, 5 
Total count, 
324,300 
Mean, 64,860 
Median, 3,300 


Subjects, 5 
Total count, 
92,150 
Mean, 18,430 
Median, 6,000 


CONTROL 
COUNT 
Subjects, 7 
Total count, 
410,200 
Mean, 58,600 
Median, 26,000 


Subjects, 6 
Total count, 
815,900 
Mean, 135,983 
Median, 82,200 


Subjects, 6 
Total count, 
116,000 
Mean, 19,335 
Median, 2,300 


READINGS 1 


| DAY AFTER USE | 


Subjects, 6 
Total count, 
437,400 
Mean, 106,650 
Median, 57,000 


Subjects, 5 
Total count, 
134,300 
Mean, 28,860 
Median, 1,200 


Subjects, 5 
Total count, 
116,850 
Mean, 23,370 
Median, 5,000 


DAYS AFTER 





| 
DAYS AFTER 





USE USE 
Subjects, 5 Subjects, 6 
Total count, Total count, 

140,000 217,600 
Mean, 28,000 Mean, 36,266 
Median,13,000 Median, 1,700 
Subjects, 6 Subjects, 6 
Total count, Total count, 

865,500 572,900 


Mean, 144,250 
Median, 72,500 


Subjects, 6 
Total count, 
181,400 
Mean, 30,233 
Median, 6,500 


Mean, 95,483 
Median, 1,450 


Subjects, 6 
Total count, 
152,000 
Mean, 25,4338 
Median, 8,600 
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subject and remained with each person until the tablet had been swallowed. All 
treatments covered a two-day period, with two pretreatment counts for all 
groups. 

Peroral Penicillin (‘able V).—Those receiving one peroral tablet per day 
for two days showed a pretreatment median of 1,000 and 26,000 colonies per 
cubic centimeter on a total of five and seven individuals, respectively. The 
saliva samples following the second day of medication had a median of 13,000 


per milliliter for five persons and five days later showed a median of 1,700 


colonies per milliliter for six persons. 

Persons receiving two peroral tablets per day had a median range of 3,300 
colonies (5 subjects) to 82,200 colonies (6 subjects) per cubic centimeter of 
saliva in their pretreatment salivas. The median values one day and five days 
following the last treatment day showed a range of 72,500 to 1,450 colonies per 
eubie centimeter (both for 6 subjects). 

Subjects taking three peroral tablets per day had median pretreatment 
lactobacilli counts ranging from 2,300 (6 subjects) to 6,000 (5 subjects) colonies 
per milliliter one day, and five days following the last treatment day the median 
range was from 6,500 to 8,600 colonies per cubic centimeter (both for 6 subjects). 

There were several persons with zero lactobacillus counts in their pretreat- 
ment specimen, and they continued to be negative throughout the experiment. 
There were no specimens that showed high levels of lactobacilli in the pretreat- 
ment samples and became negative during or following treatment. 

Yeasts and molds were in erratic appearance and disappearance in a few 
saliva samples. 

Blood agar plates were not utilized in the experiment; therefore, hemolytic 
and nonhemolytie organisms are not included in the results of peroral penicillin 
treatment. 

Discussion 

This investigation, substantiated by the evidence of other workers" in the 
field of oral antiseptics, shows that lactobacillus organisms are sensitive to the 
action of penicillin. This study has shown reductions of 75 per cent or more 
in oral lactobacilli with both a 5,000 unit and a 20,000 unit penicillin troche. 
There are instances in this study where this magnitude of reduction was not 
noted, but it may very well be the result of human error in that the subjects 
did not take the prescribed dosage or that the subjects possessed resistant strains. 
On the other hand, it has been demonstrated that the inhibitory action of the 
penicillin troches is quite transitory, and regardless of whether the subject 
receives one- or two-day medication, the antisepsis persists for a period less than 
twenty-four hours. It was also noted that when treatment was discontinued and 
this transitory period of inhibition had expired, the lactobacillus colonies in- 
creased to higher levels in most cases than was seen in the pretreatment counts. 
Whether this was the result of a stimulus produced by the penicillin or other 
active ingredients, or whether it was due to the sugar composition of the troche, 
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is difficult. to diseern (each troche contained 3.64 Gm. total sugar; 40 per cent 
sucrose and 60 per cent dextrose). It may very well be the result of neither and 
produced by some unknown factor in the saliva. 

The antiseptic properties demonstrated on the lactobacilli organisms were 
also effective in reducing Streptococcus viridans, and almost complete inhibition 
of nonhemolytie staphylococci and hemolytic and nonhemolytic streptococci. 
These organisms, along with gram-negative bacteria, required longer periods 
to regenerate their respective populations once inhibited. 

It has been previously reported that with the institution of penicillin 
therapy, there is an inerease in yeast in the saliva. This increase in yeast is 
usually noticed within two to four days after penicillin administration has be- 
gun. This investigation was no exception to the above-stated fact, but fewer 
yeasts were in appearance in salivas of subjects taking the 5,000 unit troche in 
which a fungicide was incorporated. The twenty-five individuals reeciving the 
plain penicillin troche showed eight positive yeast-infested salivas at the termina- 
tion of the experiment while the troches containing the fungicide were all nega- 
tive at termination. Perhaps the number of cases here is too small to denote 
much significance, but at least there is evidence of a trend toward keeping yeasts 
lo a minimum. 

Most of the subjects on the one-day treatment schedule showed no particular 
displeasure to the candy troche whether medicated or not, but persons on the 
two-day treatment schedule claimed nausea and giddiness were experienced from 
the flavor and sugar content. There were no allergic manifestations or untoward 
reactions noted in the mouths of any of the individuals under treatment when 
they were examined at the end of the experiment. 

There was no inhibitory effect demonstrated with the peroral penicillin for 
lactobacilli at three dosage levels. The variations in median values are probably 
only a manifestation of the normal fluxuation experienced in counting oral 
lactobacilli. 

The subjects taking the peroral penicillin tablets found this method of medi- 
cation more agreeable than did those taking the troches. There were no sen- 
sitivity reactions or allergic responses noted in persons taking this form of 
penicillin. 

Conclusion 

1. Oral lactobacilli are shown to be sensitive to the action of penicillin 
incorporated into a troche that is dissolved in the mouth. Other oral bacterial 
inhabitants such as streptococei and staphylococci have also been shown to be 
sensitive to the action of penicillin troches. 

2. The reduction of oral lactobacilli by penicillin troches is shown to be of 
transitory nature, lasting for periods less than twenty-four hours. The redue- 
tion of oral streptococci and staphylococci demonstrated that longer periods 
were required for the regeneration of their respective populations. 

3. Peroral penicillin was not effective at 3 dosage levels in the reduction of 


oral laetobaeilli. 
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4. Yeasts and molds tend to be less frequent in the saliva of persons tak- 


ing penicillin troches containing a fungicide than those without a fungicide. 


Ore Co bo 
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FATAL AGRANULOCYTOSIS DUE TO TRIDIONE THERAPY 


Leo M. Sreesny, D.D.S., M.S., aNp EvizaBetH A. McGrew, M.D., 
CuicaGo, Inu. 


GRANULOCYTOSIS has been described as a disease characterized by 
(1) fever and (2) leukocytopenia, consisting predominantly of a de- 
ficiency of the granular leukocytes. Numerous drugs have been reported as 
etiologic agents in this condition. Among these are aminopyrine, dinitro- 
phenol, sulfanilamide, quinine, gold salts, and arsenobenzol. These agents are 
thought to cause a marked depression of bone marrow activity, which 
eventually results in a depletion of the circulating leukocytes. A number of 
deaths in patients receiving such drugs have been reported following the ex- 
traction of teeth. (See Christian and Hinton, 1933; Flexner, 1932; Franken 
and Hensel, 1926; Leys, 1933; and Babbitt and Fitz-Hugh, 1930.) 

Oral findings associated with agranulocytosis are: (1) spontaneous 
hemorrhage, (2) ulcerative stomatitis, (3) presence of a grayish membrane, 
(4) pain, (5) fetor ex oris, and (6) regional lymphadenopathy and lym- 
phadenitis. There are also fever, malaise, and difficulty in swallowing. These 
are consistent with the depression of the bone marrow, resulting in an almost 
total absenee of the platelets and the granular cell series, i.e., neutrophilic, 
eosinophilic, and basophilic polymorphonuclear leukocytes. The disease 
process has been likened to “noma” or “gangrenous stomatitis.” 

The following report describes an instance of agranulocytosis in which 
oral findings were prominent. The etiologic agent in this case was Tridione 
(trimethadione), one of a family of compounds (Paradione, mesantoin, and 
Phenurone) now widely used as anticonvulsant and antiepileptic drugs. 


Case Report 


A 33-year-old white woman had been a mild epileptie since childhood. Two and one-half 
years before admission to the hospital her physician had prescribed Tridione (trimethadione 
| Abbott], 300 mg. four times daily). At that time her hemoglobin was 14.8 Gm. and her 
red blood cell count 4,425,000. Soon after the beginning of this treatment she stated that her 
eyes became very sensitive to bright light and she had sores of the lips and nostrils, and canker 
sores of the mouth. She continued to take the drug in the prescribed dosage for the two and 
one-half years. Her total red blood cell count was obtained every two weeks and never fell 
below four million. 

Six weeks before admission she began to tire easily and feel weak. Bleeding from the 
nose, gingivae, and vagina occurred two weeks later; she consulted her physician, who found 
that her red blood cell count was 900,000, her. platelet count 30,000, and her white blood cell 
count 2,500. She was given eight transfusions with some improvement, but five days after the 
last transfusion her red blood cell count was 2,800,000. Penicillin was given prophylactically 
because of temperature elevation to 102.2° F. but was discontinued because of the development 
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of a generalized skin rash. Tridione was discontinued and two weeks later she was admitted 
to the Research and Educational Hospital. Three days before admission one grand mal con- 
vulsion occurred. 

Her past history was essentially normal until the onset of her present illness. She had 
received no drugs other than those mentioned and there was no known exposure to toxic 
agents. She had had the usual childhood diseases, an operation for uterine suspension at the 
age of 18, and an appendectomy at the age of 20. 

Physical examination on admission revealed a pale, thin, critically ill woman appearing 
older than her age. There were crusted ulcers of the lips and nostrils, and some small ulcers 
along the lateral margins of the tongue. Petechiae and eechymoses were numerous over the skin 
and mucous surfaces. The heart and lungs were essentially negative. She coughed up bloody 
mucus frequently and was sometimes mentally confused. Hemoglobin was 11.2 Gm.; red blood 
cell count, 3,450,000; white blood cell count, 750; all leukocytes on differential count were 


lvmphocytes. The platelet count was 15,000; hematoerit, 31; corrected sedimentation rate, 34. 





Fig. 1.—Ulcerative lesion from the tongue. (X100.) 


The mean corpuscular volume was 88 cy; the mean corpuscular hemoglobin, 32 wg; the 
mean corpuscular hemoglobin concentration was 36 per cent. No platelets or granulocytes 
could be found on a peripheral blood smear. A bone marrow smear disclosed an acellular 
marrow with only a few plasma cells and lymphocytes. The bleeding time was normal but the 
The clot failed to retract in twenty-four hours. The 
All blood chemical determinations were within 
Lumbar puncture yielded 


clotting time was sixteen minutes. 
prothrombin time was 29 per cent of normal. 
normal limits except for a somewhat low total plasma protein level. 
clear fluid with normal dynamics and chemistry. Cultures of the blood, urine, and spinal fluid 


yielded gram-negative rods. 
She grew increasingly lethargic and her temperature rose continually in spite of intensive 
chemotherapeutic treatment, transfusions, and other supportive measures. Her temperature 
reached 108° F., her coma deepened, and she died about twenty-four hours after admission to 
the hospital. 
At autopsy, blood was found in the respiratory and alimentary tracts. There were 
numerous confluent petechiae and eechymoses of the skin, mucous membrane, and serous 


surfaces of the body. Shallow ulcers up to 1 cm, in diameter, with crusts of dried blood, 
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Fig. 2.—-Infected ulcer from the small bowel. ( X60.) 





Fig. 3.—Bone marrow showing depletion of the hematopoietic elements and replacement by 
fat tissue.. (x140.) 
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were present at the right nasolabial junction, the left angle of the mouth, and on the upper 
and lower lips. The tongue contained four or five very small, depressed, discolored areas on 
the right anterolateral border which on microscopic examination appeared to be due to hemor- 
rhage and contained focal necrotic areas (Fig. 1).* 

The heart and lungs were essentially normal except for evidence of abnormal bleeding 
and a healed primary tuberculous complex on the left. 

The gastrie mucosa displayed many large, confluent petechiae whereas the small and 
large bowels showed only sparsely scattered petechiae and occasional small ulcers with firm, 
bluish-black areas beneath and around them. On microscopic examination these ulcers 
appeared to be due to hemorrhage into the mucosa and submucosa (Fig. 2). In addition, 
masses of large bacterial rods were found in the bases of these ulcers. 

There were bacterial emboli in the spleen, kidneys, liver, and less clearly in the brain. 
Several infarcts were seen in the spleen. Post-mortem cultures of the blood from the auricles 
and of tissue from the base and vertex of the brain yielded Acrobacter aerogenes. 

It was concluded that the uleers produced by hemorrhage into the bowel mucosa _per- 
mitted entrance of intestinal bacteria which, ordinarily of low pathogenicity, did not meet 
with an adequate leukocytic response and were able to grow in the bases of the ulcers and 
circulate freely in the blood stream. These produced emboli to the viscera, splenic infarcts, . 
and explained the ante-mortem blood culture findings. These also accounted for her febrile 
course and probably constituted the immediate cause of death. The fact that nowhere could 
gross or microscopic evidence of exudate formation be found reflects the absence of polymor- 
phononuclear leukocytes in the blood and bone marrow smears during life. Sections of the 
marrow consisted of fat with occasional small islands of lymphocytes and plasma cells 


(Fig. 3). 








This case of fatal agranulocytosis follows the pattern of other reported 
cases (Abbott and Schwab, 1950), except that the. bone marrow damage was 
manifested later than in other cases, and that the oral findings were early and 
prominent. Other side effects of these newer antiepileptic drugs reported in 
the literature, such as upsets of the gastrointestinal tract and renal system, 
were not noted in this case. 


Summary 


Fatal agranulocytosis due to Tridione therapy has been described. The 
oral findings of ulceration and bleeding may be the earliest sign of toxic 
effect. Awareness of this may lead dental practitioners to suspect injury to 
bone marrow in susceptible patients receiving anticonvulsant drugs. Con- 
sultation and close cooperation with the physician handling the case are 
indicated in these instances. 
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Oral Pathology 
LOCALIZED ARRESTED TOOTH DEVELOPMENT 


THEODORE SUHER, D.M.D., M.S.,* Exits B. Jump, Px.D., D.M.D.,** anv 
Rospert L. LANpis, D.M.D., M.S.,*** Port LAND, ORE. 


Introduction 

HE ineidence of localized arrest in the development of a primary or per- 

manent tooth is very rare. It appears that once the tooth bud is differ- 
entiated, the morphologic changes completed, and calcification initiated, the 
forees of growth and development of the dentition are such that they can be 
disturbed only with great difficulty. In addition, barring a neoplastic inter- 
ference, an arrest of the development of a tooth is very difficult to explain. 

This article describes the clinical course of such a disturbance as it was 
observed in a young patient, and, in discussing the pathology, suggests the 
possible etiology of this rare phenomenon. 


Review of Literature 

Only one reference was found in the dental literature of a patient who 
had a similar localized arrested development and deficient calcification of 
several permanent teeth. MeCall and Wald’ present roentgenograms of a 10- 
year-old child with this condition affecting the upper left central and lateral 
incisors. In addition, internal resorption and deficient calcification were seen 
on the upper left central incisor. Unfortunately, the authors were unable to 
obtain additional data concerning the etiology or pathology of this condition. 

Case Report 

L. S., a girl, 7 years, 8 months of age, presented in the private dental office of one 
of us (R. L. L.) with a fairly large swelling in the upper right maxillary area and the com 
plaint of considerable tenderness and pain in this area of several days’ duration. Three to 
four weeks previous to this visit, the child had complained of an earache, had had a tem- 
perature of 104° F. for a short time, and had lost considerable sleep. She was very 
cooperative, alert, and intelligent. 

Family Health History.—The child’s mother had a very nervous temperament and 


was under medical care for a possible stomach ulcer. The father, younger brother, and 


maternal grandparents were alive and well. The paternal grandparents were not living 


and both possibly had died of cancer, but this could not be confirmed. 


Patient Health History.— 

Infancy and Childhood.—The patient had been a normal full-term infant with a birth 
weight of 6 pounds, 14 ounces, after a normal pregnancy. There were no difficulties with 
feeding adjustments during this time and her mental and physical development were 


normal. Her first tooth erupted at about 8 months of age. She had chicken pox at 3 


months of age and three-day measles at 7 years of age. 


From the University of Oregon Dental School. 

*Associate Professor of Dentistry; Head of Department of Pedodontia. 
**Professor of Anatomy; Head of Department of Anatomy. 

***Clinical Associate in Dentistry. 
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At 9 months of age, the first convulsion occurred accompanied by a temperature of 
about 104° F. and marked redness. 


Spells of fever and convulsions occurred quite fre 
quently until 


3 years of age, and the patient appeared comatose at times and could not 
identify her parents or the environment. 


A diagnosis of these disturbances was not estab 
lished by the physician. 


After a summer vacation at 4 years of age, these symptoms dis 
appeared and did not recur. 
There was no history of radiation treatments at any time and the only operations 


had been tonsillectomy at 6 years of age, and a broken arm at 6% years of age, with no 
complications, 





A, 





Fig. 3 Roentgenograms of affected A, 
postoperatively. (Note normal calcification and 


area: 1. Two months postoperatively; B, Two 


years 
development of the third molar.) 


History of Swellings im the Upper Right Maxillary Area, 
eruption of the second primary 


involving the face and eye. 


About six months before the 
molar, the patient had a large swelling on the right side 
The physician diagnosed this as infection of an undetermined 


origin, and prescribed one of the ‘‘sulfa’’ drugs. The infection responded and the patient 
recovered without further incident. At about 4 years of age, another swelling occurred which 
was not as severe as before. The parents could not recall whether there was medical atten 
tion at this time. The third attack oceuried at the time she presented to us for treatment. 

The second primary molar had never appeared normal to the parents and was noticed 
to be ‘‘shell-like’’ in appearance. Periodically, pieces of the tooth broke off or were removed 
At the first dental examination when the child was 5 years of age, the dentist 
removed another piece of this tooth and his x-ray film of the area showed the ‘‘absence of the 
6-year molar,’’ 


by the patient. 


His advice was to have the area roentgenologically re-examined periodically 








SUHER, JUMP, AND LANDIS 


4.—Low-power view of tissue fragments of the maxillary right first permanent 


Fig. 
molar. (Hematoxylin and eosin, X60; reduced 14.) 


Fig. 5.—Higher magnification of tissue fragments illustrated in Fig. 4. (Hematoxylin 
and eosin, X80; reduced \.) 
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Fig. 7. 


Fig. 6.—Illustration of same structures under trichrome stain. (X70: reduced 14 
Fig. 7.—High magnification of calcified bodies. (Hematoxylin and eosin, X75; reduced 











1310 SUHER, JUMP, AND LANDIS 


Oral Examination.—The oral examination revealed a rather large edematous and 
erythematous area around the apparently unerupted maxillary right 6-year molar. The 
tissues were so engorged that they contacted the occlusal surface of the lower 6-year molar. 
The area was quite sensitive to palpation. Probing of the occlusal surface revealed a 
slight opening or fistula through the gingival tissue directly beneath the 6-year molar crown. 

The roentgenologic examination (Fig. 1) revealed the presence of a typical dentition 
of a 7-year-old child with the exception of the upper right maxillary area. Here it was 
noted that the upper right secondary primary molar was missing and that three permanent 
teeth were hypoplastic and appeared hypocalcified. Fig. 2 shows the enlarged lateral and 
periapica) view of this affected area, and the normal corresponding area of the left maxilla. 


Physical Examination and Laboratory Findings.—The physical examination was per- 
formed within a few days after her initial dental visit and was essentially negative. At 
this time she was free of temperature and the sinuses and nasal passages were clear. The 
radiograms of the sinuses revealed ‘‘some thickening of the membrane in the floor of the 
right antrum,’’ but no evidence of any active infection or destruction. The laboratory 
findings were also essentially negative, except for a slightly elevated total white blood 
count (11,600). The red blood cell count, hemoglobin level, sedimentation rate, urinalysis, 
serology, calcium, phosphatase, and cholesterol] levels were all within the normal range. 





Fig. 8.—View of the lamellar structure of the calcified bodies seen in Fig. 7. (Hematoxylin and 
eosin, X87; reduced 14.) 


Treatment.—The immediate plan of treatment was to provide relief for the patient 
by the elimination of the upper right first permanent molar, the site of the immediate 
infection. This was accomplished without incident as many tooth fragments were readily 
curetted from the tissues. These fragments were preserved in formalin, and several swabs 
of the tissue fluid in the area taken for bacteriologic examination. The response to the 
extraction was very dramatic and rapid and the edematous condition disappeared very 
rapidly. The healing of the area was complete in a short time. Within two weeks it was 
evident from the data gathered that the extraction and histologic examination of the 
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unerupted second premolar and second molar teeth were necessary for a better under- 
standing of the pathology in the area. The patient was recalled and these extractions 
This time the encapsulated teeth were removed intact, 


accomplished without incident. 
area again swabbed for bacteriologic cultures. The recov 


preserved in formalin, and the 


ery was again rapid and uneventful, 








Fig. 9 Low-power survey of upper right second molar. (X20; reduced 1%.) 
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Fig. 10.—High-power view of boxed area on “buccal” cusp in Fig. 9. (225; reduced 4.) 
A is essentially normal dentinal matrix; B, essentially normal connective tissue of the 
dentinal papilla; C, osseous material which is developing within the coronal portion of the 
dentinal papilla; D, remnants of enamel matrix which were retained during decalcification 
because of its immature development; EF, remnants of the enamel organ indicating complete 
disruption associated with this epithelium. 
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Fig. 3, A is a roentgenogram of the affected area two months postoperatively in which 
considerable alveolar bone can be seen filling into the extracted area. Fig. 3, B is a roent- 
genogram of the area two years postoperatively and shows that there has been complete 
healing of the area and, of greatest interest, the normal development and calcification of 
the upper right third molar. 


Bacteriologic Examination.—No organisms of pathologic significance were isolated 
at either occasion. 





Fig. 11.—High-power view of boxed area on “lingual” cusp in Fig. 9. (115; reduced 
4g.) A represents the largest mass of essentially normal enamel matrix observed in this 
specimen in which individual enamel rods and interprismatic substance are clearly apparent 
(the clear spaces surrounding this mass are artifacts); B, the dentinoenamel junction and 
the underlying dentinal matrix (attention should be directed to the two cells which have 
been included during the formation of the dentinal matrix) ; C, the dégenerated cells of enamel 
organ which have undergone subsequent calcification; D, a very deeply staining amorphous 
mass of material which appears to be the globular portion of enamel matrix as described 
by Wassermann?; H, the normal connective tissue of the follicular sac; F, normal connective 
tissue of the follicular sac. 


Pathologic Examinations.—The specimens available for microscopic study consisted 
of several fragments of tissue removed from the tuberosity region and the crown and 
tooth germ of the maxillary right first molar. Sections were prepared in the customary 
manner and stained with hematoxylin-eosin and a modification of the Masson trichrome 
stain for connective tissue and cytologic detail. In Fig. 4, the sections of the tissue frag- 
ments exhibit the usual appearance of embryonic connective tissue such as one would 
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associate with the follicular sac. There are numerous cords of small undifferentiated 
epithelial cells which possibly are remnants of the dental lamina and enamel organ. In 
addition a mass of calcified somewhat corpuscular structures is seen. Fig. 5 shows the 
detail of these structures under higher magnification. Fig. 6 indicates the appearance of 
There is no evidence of inflammatory 
instances seem to 


these same structures as seen in the trichrome stain. 
exudate nor of nuclear degeneration. The calcified bodies: in many 
Associated with these calcified bodies, 
Fig. 7 shows the smaller examples 
little evidence of 


contain cell bodies lying within a sort of lacuna. 
there is considerable proliferation of collagenous fibers. 
of these ealeified bodies under higher magnification. There seems to be 
cell degeneration, but rather isolated examples of calcification of a connective tissue 
matrix. If the cell structures were seen associated with the periodontal membrane of a 
normal tooth, one might possibly call them cementicles. Fig. 8 illustrates the lamellar 
structure of some of these calcified masses, in which an oceasional cell nucleus may be 
identified but the predominant feature is a fibrous type of calcified matrix with numerous 
arrest lines and lacunar spaces presenting no particular orientation. 

The second specimen consisted of the unerupted upper right second permanent molar 
and Fig. 9 represents a low-power survey of a hematoxylin-eosin section of the tooth germ. 
The striking abnormalities of the enamel organ are readily apparent. Relatively little 
enamel matrix is seen and the so-called enamel space is not of uniform size over the sur- 
face of the crown. The cellular elements of the enamel organ are also grossly distorted. 
In addition, there is a marked deposition of a bony-like material in the occlusal areas 
of the dentinal papilla. At one or more places under each cusp, there is a continuity 
between this irregular bony material and the more externally lying dentinal matrix. On 
what appears to be the lingual cusp, it is noticed that this bonelike material seems to 
extend all the way to the inner aspect of the enamel organ and in this area tends to 
replace any normal dentinal matrix. Fig. 10 represents a high-power field taken from 
the ‘‘bueeal’’ aspect of the cusp as indicated in the larger oblong box of Fig. 9. Fig. 11 
is a high-power field of the area on the ‘‘lingual’’ cusp indicated in Fig. 9. 


Comments 

The two types of material from this ease were prepared at different times. 
The first fragmentary specimens give the impression of a very early tumor of 
dental origin, possibly a soft odontoma, a cellular ameloblastoma, or even a 
cementoma. The abnormal tooth germ shows changes apparently primary in 
the enamel organ and secondary in the dentinal papilla. It is possible that the 
underlying cause may be a localized infection extending from a badly broken- 
down primary molar. This infection may have produced this degeneration of 
the enamel organ with an atypical type of apposition. 

It is impossible from the microscopic material available to determine the 
exact nature of the calcified material in the enamel organ, as indicated in C 
of Fig. 10. These particular cells do have a resemblance to the similar material 
mentioned in Fig. 8, although the material in this latter photomicrograph ap- 
parently was not obtained in proximity to any specific tooth germ. Therefore 
it ean be assumed that some underlying factor interrupted the normal formation 
of the erown of this maxillary second molar shortly after enamel and dentine 
had begun to form. In certain areas where the pathologie process was initiated, 
it may have interrupted the differentiation of the immature cells at the periphery 
of the dentinal papilla with the result that in some areas a bonelike material ap- 
pears to have been formed at the very initiation of matrix apposition. Else- 
where over the erown normal differentiation of the inner enamel epithelium 
oceurred, which resulted in the usual response by the odontoblasts. In trying 
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to explain the sequence of events in this case, we must consider the close inter. 
relationship between the differentiating epithelium of the enamel organ and the 
subjacent mesenchyme of the dentinal papilla and capsule. It would appear 
that the remnants of enamel epithelium (Fig. 4) represented in the fragmentary 
material had acquired the potentialities of Hertwig’s epithelial sheath and hence, 
under the local stimulation, they tended to form cementum-like masses wherever 
they were in contact with the surrounding connective tissue. It is possible in 
the tooth germ (Fig. 9) that the calcified masses are of a similar type and rep- 
resent a stimulation by the degenerating enamel epithelium to the connective 
tissue of the capsule to form these encapsulated corpuscular structures. The 
slight sample of enamel matrix shown in A of Fig. 10 would suggest that at a 
previous stage enamel formation had been initiated in a normal manner and a 
certain amount had been formed before the pathologie change occurred. This 
fact, plus the appearance of essentially normal teeth elsewhere in the arch, indi- 
eates that we are not dealing with a true case of amelogenesis imperfecta even 
though the enamel of this particular tooth germ in question is almost entirely ab- 
sent or of an inferior quality throughout most of the crown. In summary, this 
case represents an interesting example of the interrelationship between neoplastic 
growth and pathologic change. Parts of these specimens would seem to be 
clearly evidence of excessive growth of a somewhat uncontrolled type, whereas 
the tooth germ comes closer to being an example of extreme hypoplasia of the 
enamel with accompanying metaplastic changes in the dentine. 


Discussion and Summary 


A case report of a rare instance of localized arrested tooth development 
affecting three permanent teeth in a young child has been described. The 
pertinent family and personal health history of the patient were negative 
except for an unexplained “disintegration” of the upper right seeond primary 


molar. 
The etiology of this disturbance might be considered to be the repeated 


inflammations of the upper right maxillary area based on advanced caries of 
the second primary molar or sinus infections. Local trauma might also be 
mentioned as a possible factor which would lead to hypoplastic enamel. forma- 
tion of the sueccedaneous teeth. Unfortunately it was not possible to sub- 
stantiate any of these possibilities in the health history of the child. 

The analogy of this case to the so-called “Turner’s” tooth® does not seem 
to be pertinent in view of the involvement of three permanent teeth and the 
extreme hypoplasia and hypocalcification of these teeth. 

The histopathologic examination of these teeth revealed bizarre changes 
in the structural and developmental detail of the affected permanent teeth 
and has led to only tentative explanations of the etiology of this pathology. 
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THE OSTEOGENIC TENDENCY OF DENTINE AFTER 
FORMATION IN TOOTH GERM TRANSPLANTS* 


Haroup 8. FLemMine, D.M.D., M.Sc., D.Sc., NEw Haven, Conn. 


Introduction 


A PREVIOUS report on the growth of transplanted tooth germs® stated that 
dentine once formed in such transplants ordinarily underwent revision 
and was either partly or entirely converted into an osteoid tissue that resembled 
bone. This change appeared to take place following maturation and calcifica- 
tion of enamel and dentine in these transfers. Certain other investiga- 
tors® ® * 25 previously observed that withdrawal of specific elements from the 
diets of experimental animals caused structural changes in the dentine of 
teeth. The findings in the present experiment and the work of the above 
investigators have much in common. Important significance concerning the 
elaboration of dentine is attached to the fact that dentine present in trans- 
plants of tooth germs regularly underwent this metaplasia. Bevelander* 
stated that reticular fibers present in embryonic teeth undergo maturation 
changes so that these fibers become collagenous (this substantiates Orban’s*’ 
findings), and the only contribution made by odontoblasts in dentine forma- 
tion is their processes which are always associated with the formation of pre- 
dentine. He (Bevelander) also found that the fibers in bone and dentine are 
markedly similar in derivation, staining, and appearance.* It thus appears 
that the role of odontoblasts in dentine formation is to give this tissue its 
characteristic appearance, and any variation or deterioration of these cells 
results in dentine assuming the appearance of compact or membrane bone. * 
It is the purpose of this article to present findings in relation to the change 
of dentine in tooth germ transplants into this osteoid tissue or “so-called” 
osteodentine. 


Materials and Methods 

Twenty-five open-stock guinea pigs and 14 New Zealand white giant 
rabbits received intraocular transplants of tooth germs, and an additional 
twenty-five open-stock guinea pigs received brain transplants of tooth germs. 
After aseptic removal from guinea pig and rabbit embryonic jaws of a known 
age, the tooth germs were transferred to sterile covered Petri dishes where they 
were kept moist with sterile normal saline until transplanted. Transplantation 
techniques for brain and intraocular transfers have been previously de- 
seribed.°""! After receiving the transplants, the hosts were returned to their 
cages where they were maintained on regular diets and checked frequently. 





From the Department of Pathology, Yale University School of Medicine. 
*This study was made possible through a grant from the National Council on Dental Re- 
search and a United States Public Health post-doctorate fellowship, July, 1952. 
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Transplants were recovered at intervals from the thirtieth day upward, and 
some remained in place for more than a year before the animals were sacri- 
ficed. Recovered transplants were formalin fixed, decalcified, sectioned, and 
stained with hematoxylin and eosin. Representative sections were photo- 
micrographed and are presented in this study. For the purposes of the 
present experiment transplants had to survive at the transplantation site for 
thirty days or more. Thus some of the animals bearing eye transfers were 
released because of negative biologic behavior of the transplants. The 
biologie status of brain transfers could not generally be determined until the 
hosts were sacrificed, and in 6 eases no tissue was recovered to section. A 
total of seventeen of the animals were released because of death, infection, or 
failure of the transplant to survive. Thus material was recovered for section- 
ing and study in 47 of the original 64 animals. The words osteoid tissue and 
osteodentine are used to describe the bonelike formation found in this experi- 
ment. 
Results 


Dentine once formed in transplants of tooth germs appeared to undergo 
revision, and as a result of this activity osteoid tissue or osteodentine was 
formed. Most of the dentine present in transplants lost its characteristic 
tubular appearance as this revision progressed. The rate and extent varied, 
but, even after a period of a year, in certain transfers, all the tooth structure 
had not been entirely rebuilt, yet frequently in other instances over shorter 
periods all tooth structure found had apparently been changed into or had 
been replaced by osteoid tissue. Early in the course of this activity most 
odontoblasts appeared to lose their normal arrangement, ultimately disappear- 
ing from their positions along the periphery of the pulp. 

Fig. 1 represents a recovered homologous intraocular transfer after thirty 
days in a male rabbit. The anlage was obtained from an 18-day embryo. 
This figure exhibits a partly calcified rabbit molar in cross section, where 
enamel is found in places along the outer margin of the continuous band of 
dentine. Directly within this border of dentine there is a layer of osteodentine 
against which there is a bridging of coarse fibril bundles that have about 
obliterated the pulpal area. A matrix is being laid down around these fibrils, 
and toward the center where there are a number of blood vessels the staining 
reaction is much lighter. Few identifiable odontoblasts are present. 

Fig. 2 represents a cross section through a recovered homologous intra- 
ocular transfer after forty days in a male rabbit. Anlage was also obtained 
from an 18-day embryo. The large area of tooth structure seen in the figure has 
more mature calcification than that in the previous figure. In the connective 
tissue along one border multinucleated giant cells are observed and other cells 
with large, dark-staining nuclei occupy lacunae along this side, giving further 
indication that resorption of the tooth structure is taking place in this area. 
Deeper in this osteoid tissue a number of empty lacunae are observed. In the 

















1, Ameloblast; B, bone; Br, brain; Bv, blood vessel; Co, cornea; Ct, connective tissue; D, 
dentine; FE, enamel; Fi, collagen fibrils; G, giant cell; J, iris-pigmented layer; L, lacuna; O, 
odohtoblast; O’, odontoblast-like cell; Ob, osteoblast; Oc, osteoclast; OD, osteodentine; Os, 
osteocyte; P, pulpal area; 7, Tomes’ fiber. 

Fig. 1.—Rabbit tooth germ transplant recovered after thirty days in eye of male rabbit. 
Anlage from 18-day rabbit embryo. (Original magnification, x60.) 

Fig. 2.—Rabbit tooth germ transplant recovered after forty days in eye of male rabbit. 
\nlage from 18-day rabbit embryo. (Original magnification, 120.) 

Fig. 3.—Guinea pig tooth germ transplant recovered after thirty-six days in eye of female 
guinea pig. Anlage from 24-day guinea pig embryo. (Original magnification, «125.) 

Fig. 4.—Guinea pig tooth germ transplant recovered after thirty-one days in eye of male 
guinea pig. A 24-day guinea pig embryo supplied the anlage. (Original magnification, x 250.) 
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remains of the pulpal area, bundles of coarse, pink-staining fibrils are observed. 
Cells from the pulpal area are being incorporated in the bonelike osteodentine 
that is forming and obliterating the pulp. 

Fig. 3 represents a cross section of a recovered intraocular transplant after 
thirty-six days in a female guinea pig. The tooth germ was from a 24-day 
guinea pig embryo. Here the dentine has retained its characteristic appearance, 
but in several places it has begun to appear like osteodentine. Considerable 
osteoid tissue is being elaborated adjacent to the pulpal area where there is 
a loose arrangement of connective tissue cells. A few cells are stellate but the 
majority are spindle-shaped with collagen fibers interspersed in this arrange- 
ment. Odontoblasts, as such, are not present. 

Fig. 4 exhibits a homologous intraocular transplant after thirty-one days in a 
male guinea pig. A 24-day embryo supplied the tooth germ. In this section, 
the relation of newly formed osteoid tissue to dentine or predentine is observed. 
This particular arrangement of odontoblasts, dentine, and osteodentine was 
frequently observed in the present study and illustrated that odontoblasts need 
not have any apparent association with osteodentine formation. In this sec- 
tion, it is interesting to note the presence of several eosinophiles near one 
border of newly formed osteodentine where there are also observed several 
multinucleated giant cells. The cells in the odontoblastic layer appear to be in 
two rows. Those that are the shortest and nearer to the dentine give off proto- 
plasmie processes that extend through its entire width to the dentinoenamel 
border, while the longer cells do not send off any processes into the pre- 
dentine. 

Fig. 5 is a higher power of Fig. 4 to show the relationship of the odonto- 
blasts to the dentine formation. 

Fig. 6 shows a transplant of a tooth germ to the brain of a male guinea 
pig recovered after thirty-eight days. A 24-day guinea pig embryo supplied 
the anlage. The pulpal area of this transplant has been entirely replaced 
with osteodentine that appears in this case to be more viable than that in 
Fig. 7, for there are not as many empty lacunae as seen in the following 
figure. A comparison between Figs. 6 and 7 shows that over longer periods 
osteoid tissue formed in intracerebral transplants, tends to become acellular. 

Fig. 7 shows the recovered transplant of a tooth germ after seventy days 
in a female guinea pig’s brain. A 24-day guinea pig embryo supplied the 
tooth germ. This section depicts the histogenesis of osteoid tissue in the 
brain of an animal following the transplanting of a tooth germ. This gives 
evidence that certain cells in the tooth germ transplant had an osteogenic 
capacity. 

Fig. 8 shows a transplant after 137 days in a male guinea pig’s eye. A 24- 
day guinea pig embryo supplied the tooth germ. Dentine and some enamel 
remain in places, but the greater part of the transplant has been replaced by 
dense cortical bone with lamellae indicating apposition. 

Figs. 9 and 10 are sections at different levels of a homotransplant that 
remained in the eye of a male guinea pig for 366 days. A 24-day embryo 
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: Fig. 5.—Higher power of Fig. 4 to show odontoblasts and dentine. (Original magnifica- 
tion, 700.) 

‘ Fig. 6.-—Transp 
lays. Anlage from 24 


ant of tooth germ to brain of male guinea pig recovered after thirty-eight 
-day guinea pig embryo. (Original magnification, «400.) 


Fig. 7.—Transplant of tooth germ to brain of female guinea pig, recovered after seventy 
45 


lays. Anlage from 24-day guinea pig embryo. (Original magnification, 145.) 
Fig. 8.—Transplant of tooth germ to eye of male guinea pig, recovered after 137 days. 
\nlage from 24-day guinea pig embryo. (Original magnification, 165.) 
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Fig. 9.—-Transplant of tooth germ to eye of male guinea pig recovered after 366 days. 
Anlage from 24-day guinea pig embryo. (Original magnification, 100.) 

Fig. 10.—Deeper section of Fig. 9 to show remnants of tooth germ transplant. (Original 
magnification, 145.) 

Fig. 11.—Anlage of rabbit mandibular molar from 18-day embryo. (Original magnifica- 
tion, 145.) 

Fig. 12.—Anlage of guinea pig mandibular molar from 24-day embryo. (Original mag- 
nification, 65.) 
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supplied the tooth germ. In Fig. 9 the remains of the transplant, at this level, 
are seen as a dense layer of cortical bone. Along the periphery near the cornea 
and at the extremities there appears to be osteoclastic activity. Deeper cuts 
in the block, as seen in Fig. 10, show dentine and enamel formation. Along 
the periphery and toward the center, a number of areas of osteoid tissue in 
various stages of calcification are seen. Toward the center of this section this 
osteoid tissue is less mature. 
Figs. 11 and 12 represent sections from rabbit and guinea pig embryos. 


Discussion 

Significance of the revision of dentine into osteoid tissue or osteodentine 
represents the end result of a metaplastic process in which the transplant or 
the host, in certain instances, may participate. Urist and McLean*® found 
it difficult to determine whether osteogenic activity resulted from a prolifera- 
tion of transplanted cells or was induced by the host. They finally concluded 
that new bone found in their intraocular transplants resulted from a combina- 
tion of both aetivities. The earlier work of Huggins’ indicated that bone 
could be produced experimentally, that certain connective tissue cells acquired 
osteogenic properties, and that following severe destructive processes bone was 
formed in the eye. In the present experiment, certain cells of mesenchymal 
origin located in the pulpal areas of transplants and other than odontoblasts 
appeared capable of producing osteoid tissue, while additional osteoid forma- 
tion in the anterior eye chamber resulted from the transplant inducing an 
osteogenic reaction. This supports Urist and MecLean’s* observations and it 
should be emphasized that previously Greene’ had frequently observed 
similar end results in many eye transfers. In the present instance no bone 
formation was induced in brain transfers of tooth germs, and all osteoid tissue 
formed at this site seemed to be from the osteogenic activity of certain cells 
carried in with the transplant. It likewise appears that growth of these trans- 
plants in the brains of experimental animals may have induced local conditions 
inhibitory to microglial activity. Greene'™ noted that brain transplants were 
always medullary with a minimum of connective tissue stroma and only ocea- 
sional transplants were found surrounded by phagecytosing microglia. In 
terms of these observations the behavior of tooth germ transplants in the brain 
is explained, for there was no bone induced at this site and osteodentine forma- 
tions over long periods tended to become acellular. 

The role of odontoblasts in dentine formation has been a controversial 
subject.'® 7! Boyle” in speaking about changes occurring in the continuously 
growing teeth of rodents, stated that certain changes take place toward the 
incisal end of the teeth where odontoblasts are likely to become crowded, 
tubules in dentine fewer in number and distorted and finally remaining 
odontoblasts may become incorporated in the bonelike osteodentine. These 
observations could explain the presence of some odontoblasts in osteodentine, 
but in the present experiment osteoid formation often continuous with dentine 
formation did not seem to originate in close proximity to the odontoblasts, 
vet in later stages this bonelike formation was eapable of obliterating the 
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entire pulpal area. Wolbach and Howe** reported on disturbances in dentine 
during scurvy and stated that odontoblasts could transform into osteoblast- 
like cells. The findings of Weinmann and Sicher*® support and amplify the 
previous investigators’ findings, for they state that odontoblasts seemed 
capable of reverting to a lower level of differentiation by losing their charac- 
teristic arrangement and protoplasmic processes, thus showing some morpho- 
logie characteristics of osteoblasts. The present study does not appear to 
support the findings of the above investigators for several reasons: First, in 
the pulpal areas of transplants, collagenous fibers were observed, indicating 
construction of a matrix that was forming osteodentine or bone and in certain 
transplants these fibers appeared broader and stained heavier, indicating a 
mature bonelike substance had already been formed. Thus osteoblasts ap- 
peared to be differentiated from certain other cells in the pulp than the 
odontoblasts. Second, it was also observed that interspersed among the 
odontoblasts were cells that appeared similar to the odontoblasts except that 
they did not give off protoplasmie processes into the adjacent dentine. These 
cells appeared longer than those that had definite processes entering the 
dentine. It is reasonable to state that in order to appear in mature dentine, 
the Tomes’ fibers of the odontoblasts have to be present before the predentine 
matrix was elaborated. Orban*! states that some odontoblasts appear short 
and others appear long. On terms of these findings it is probable that an 
additional source of osteoblastic activity in the pulpal area of transplants 
could have been these cells that were associated with the odontoblasts. 
Orban*! also states that there is an odontoblastie plexus of nerves with knob- 
like endings on these cells (odontoblasts) and that nerve fibers are also in- 
timately associated with the Tomes’ fibers that lie in the dentine. Haldeman" 
defines an osteoblast as an embryonie type of cell arising by a differentiation 
of fibroblasts, whose function is to secrete a preosseous substance. It further- 
more does not seem possible, in terms of the hypotheses of Wolbach and 
Howe’® and Weinmann and Sicher,”* that odontoblasts could first take part in 
dentine formation and subsequently participate in osteodentine formation. 
It is unlikely that these cells having performed in this manner would 
then be capable of dedifferentiating into a more primitive cell. Therefore, in 
light of contemporary investigations their?” ** explanations seem inadequate. 

The crystalline molecules present in enamel and in dentine are of an 
apatite type form of mineral.?: 7" Robinson** points out that bone, enamel, and 
dentine erystals are similar, being a double molecule of hydroxyapatite with 
the formula 

[Ca(OH) - (Ca(PO,),]:. 

He further states that there is an iso-isonic exchange of compatible absorbed 
atoms for those already in the periphery of the lattice. Several reports on the 
surface chemistry of bone* 1* 1 2% 2° state that substitution may be hetero- 
ionie since there is direct competition between certain ions for places on the 
lattice and that even in solutions of constant composition bone mineral under- 
goes reerystallization. This concept of reerystallization has an important 
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significance on the metabolism of bone-seeking substances, for they may be 
incorporated either by a rapid ionic exchange on the bone crystal surface or 
by a slower rate of recrystallization.'* *° Bone is a less dense structure than 
enamel and dentine with the same crystalline molecular structure of hydroxy- 
apatite.’* *° In terms of the above observations a state of dynamic equilibrium 
in bone and in dentine must normally exist. Thus a change in the relation 
of many agents such as mucopolysaccharides, citrie acid, glycoprotein, car- 
bonate, water, minerals, and collagen fibers can shift this equilibrium.*? In 
the light of the present experiment, this shift is manifested by the revision of 
dentine into osteodentine or osteoid tissue. The metabolism of ealcium has 
long been thought to be associated with that of citric acid. Likewise, Wol- 
bach?’ observed that lack of vitamin C affects all collagenous structures and as 
a result an adequate matrix about osteoblasts may be lacking, particularly for 
the formation of collagen fibers. 

After a period of growth, transplants of tooth germs received a steadily 
decreasing blood supply, which was not usually increased except for a short 
time during the terminal stages of pregnancy. Apparently where collagen 
fibers, matrix, and cement substance are participating in the elaboration of 
dentine under favorable conditions the equilibrium is toward the synthesis 
of dentine. Many factors are involved which aid in maintaining this equilib- 
rium among which Wolbach*’ identifies vitamin C. As growth of tissue pro- 
gresses the diminishing blood supply may limit the amount of essential factors 
including vitamin C, which are necessary for growth. Thus the equilibrium 
may then be shifted away from the formation of dentine to that of a less dense 
structure which simulates bone. 

The capacity for dentine to undergo revision in these transplants, and 
take the form of osteodentine or osteoid tissue, explains how mesenchymal 
neoplasms of odontogeni¢ origin are formed. When for some reason odonto- 
blasts are interfered with, dentine is capable of losing its tubular character 
and subsequently can be revised into an osteoid tissue. Thoma2* 2* deseribes 
this process clinically and states that enamel, dentine, and cementum appear 
in some eases almost normal but in others there is a very abnormal organiza- 

on of calcified components of tooth structures. 


Summary 


1. All dentine found in transplants of tooth germs ultimately changed 
into a structure that simulated bone. 

2. The rate and extent of this change varied but the end result always 
appeared to be the same. 

3. No osteoid tissue was induced at the site of implantation of tooth 
germs in intracerebral transfers as it was in the anterior eye chamber. 

4. Odontoblasts did not seem to take part in this change; but other cells 
among the odontoblasts and in the pulpal area demonstrated an osteogenic 


capacity. 
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GRANULOMA PYOGENICUM OF THE ORAL CAVITY 
Report of a Case 
Carn FE. ANpERSON, A.B., D.D.S.,* RicHmMonpb, Va. 


RANULOMA pyogenicum is a lesion which occurs as commonly in the 
G oral cavity as it does on the skin and should be recognized by the dentist. 
It is generally well recognized by the dermatologist, but oral lesions are often 
viewed with alarm by the dentist and patient alike. The lesion develops 
rapidly and recurs if not properly removed. Because of this, it is frequently 
thought to be malignant. Pathologists are at variance in reporting this lesion, 
since its histologie picture is sometimes confused with an infected hemangioma, 
hemangiosarcoma, Kaposi’s sarcoma, and simple granulation tissue. 

There seems to be an agreement among investigators that granuloma 
pyogenicum is initiated by minor trauma. The response is exaggerated ac- 
cording to the degree of injury, so that an overgrowth of granulation tissue 
Occurs. 

Invasion of the lesion by various organisms is of secondary importance. 
The most exaggerated phase of the healing process is the endothelial pro- 
liferation. There appears to be no evidence that this lesion is a specific re- 
action to any particular infectious agent. In all probability, organisms present 
in the granulation tissue are incidental and not etiological factors. However, 
the similarity of the histologie picture of this lesion to those of pregnancy 
tumor or granuloma gravidarum and pregnancy gingivitis suggests that this 
overzealous repair of tissue has some connection with endocrine dysfunction or 
unbalance. Unless the site of origin is completely removed, lesions usually 
recur, which seems to void consideration of a possible systemic etiological 
factor along with local injury. On the other hand, if the lesion is completely 
removed, loeal conditions affected by systemic factors are no longer present 
and it does not recur. This is also true of the pregnancy tumor, which like- 
wise undergoes endothelial proliferation if it is not removed completely during 
gestation. In extreme instances, hemangiosarcoma develops. 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the author are the results of 
— study and do not necessarily reflect the opinion or policy of the Veterans Administra- 

*Chief, Dental Service, Veterans Administration Hospital. 
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Clinically, granuloma pyogenicum is an elevated lesion, sometimes at- 
tached by a pedicle, but more frequently sessile. Lesions are sometimes soft, 
but not friable. Older lesions are firm and usually smooth, with lobulations 
due to superficial dilated vascular spaces which give the growth a raspberry 
appearance. The lesions are usually ulcerated and crushed and have a 
tendency to bleed upon the least provocation. They are red, purple, or even 
brown depending on the extent of hemorrhage, congestion, and stasis. Growth 
of the lesion is usually rapid, and it reaches full size in a short time. If 
incompletely removed, it returns to its original size. Lesions are usually not 
pain‘ul, but their tendeney to bleed causes the patient concern. Their pres- 
ence in the mouth is usually suggestive of trauma as an etiological factor. The 
gingiva is the most common site of the lesions. 

Histologically, granuloma pyogenicum is characterized by an exuberant 
growth of granulation tissue with extreme endothelial proliferation and 
formation of numerous vascular spaces. These vascular spaces are seen at the 
margins of the ulceration, which explains bleeding and discoloration of the 
exudate. The epithelium covering the surface is thin and atrophic, while at 
the border of the lesion there is evidence of hyperplasia and sometimes hyper- 
keratosis. The epithelium is often ulcerated over the summit of the lesion 
and sometimes covered by inflammatory exudate. 

In the submucosa, there are relatively well-circumscribed areas of connec- 
tive tissue, infiltrated with masses of endothelial cells which show prolifera- 
tive activity and considerable vascular hyperplasia and congestion. Through- 
out the connective tissue stroma, there is a heavy cellular infiltration of in- 
flammatory cells with polymorphonuclear leukocytes predominating. This 
concentration is more evident at the surface and less numerous and more 
scattered in the deeper areas where plasma cells, large mononuclear phago- 
cytes, and some lymphocytes begin to appear. 

The character of the lesion tends to change as it grows older. There is 
less vascularity and the connective tissue becomes more pronounced, the 
vessels become less numerous; capillaries become obliterated and the vascular 
spaces, although they remain, show thickening of the walls. In the advanced 
stage of healing the residual mass is dense fibrous tissue, with only a few 
vascular spaces; it resembles a fibroepithelial papilloma but is more vascular. 

Granuloma pyogenicum is usually circumscribed in character and can 
therefore be differentiated from a hemangioma, which is poorly defined and 
involves the dermis and subcutaneous tissue. The tendency for epithelium to 
surround the deeper lesions of granuloma pyogenicum is characteristic and not 
usually seen in hemangiomas. In hemangiosarcoma there is a tendency for 
irregular and poorly circumscribed invasion of muscle unlike granuloma 
pyogenicum. In Kaposi’s sarcoma the vascular foci and cellular detail may 
resemble granuloma pyogenicum, but the pattern of the response of skin to 
inflammation where the vaseular foci are at a distance from the surface of 


the skin is not similar. 
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The histologic picture seen in the pregnancy tumor cannot be distinguished 
from the lesion of granuloma pyogenicum. Because of clinical behavior, 
histologic appearance, and prognosis it is identical with granuloma pyo- 
genicum. The diagnosis of a pregnancy tumor is possible only when one 
knows the physiologic state of the patient. 

The peripheral giant-cell tumor and so-called “fibroid epulis” are two 
other lesions that are responses to injury. The giant-cell tumor arises from 
the periostium or peridental membrane and is characterized by fibroblastic 
proliferation. The fibroid epulis is the result of bringing about an excessive 
deposition of mature connective tissue in the process of healing. These two 
lesions like granuloma pyogenicum tend to recur unless the site of origin is 
removed completely. 

Case Report 

A 24-year-old white man was referred to this hospital on March 80, 1951, for treatment 

of a suspected malignant lesion in the left maxillary molar region. The area had failed to 


heal following removal of the third molar. 





Fig. 1.—Granulomatous lesion of upper left maxillary molar region. 


A letter brought by the patient indicated the third molar and a larce papillomatous 
growth in which it was imbedded was removed on Jan, 16, 1951, and preserved for biopsy. 
The pathologie report classified the tumor as a capillary type hemangioma of the buccal 
mucosa, 

The growth recurred and covered a larger area than previously seen. On March 21, 
i biopsy was taken, the report of which was not available at the time the patient was 
admitted to this hospital. 

The patient was well developed and appeared to be in good physical condition; how 
ever, questioning the patient regarding diet revealed that perhaps avitaminosis had some 
thing to do with retarded healing. He was given therapeutic daily doses of 50,000 units 
vitamin A and 250 mg. of vitamin C for over one month to offset any possible inadequacy 


in diet. The three left maxillary molars were absent. A large raised and indurated gran 
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ulomatous lesion was seen covering the mucosa of the left maxillary molar region (Fig. 1). 
It had a lobulated raspberry appearance and bled readily following manipulation. The sur- 
face had an ‘‘angry look,’’ and was particularly inflamed at the site of a recent biopsy 
wound. There was communication with the left maxillary sinus through an oroantral 
opening in the third molar area. There was no evidence of a lymphadenopathy. 

The lesion was seen by members of the pathology department who suggested that 
slides be obtained from the hospital which had received the tissue removed on March 21 
in order to avoid making a new biopsy wound. 

The report of the microscopic examination was as follows: ‘‘The sections present 
fragments of gingival tissue covered by squamous epithelium which has undergone some 
pseudoepitheliomatous hyperplasia in a few points. The submucosa is infiltrated by many 
inflammatory cells and shows a considerable vascular hyperplasia and congestion. There 
are also fragments of tissue consisting entirely of a maze of capillaries supported by loose 
reticular connective tissue composed chiefly of histiocytes and fibroblasts suspended in a 
pale ground substance. There is no evidence of malignancy.’’ Pathologie diagnosis: gran- 
uloma pyogenicum. This diagnosis was confirmed by the Armed Forces Institute of Pathol- 
ogy (Figs. 2, 3, 4, and 5). 

Roentgenographie examination of the maxilla was not particularly helpful. There 
was questionable evidence of bone destruction in the affected area, and there was a haze 
over the left maxillary sinus as is found in sinusitis. 

The report of the complete blood study is as follows: Coagulation time: 12 minutes; 
sedimentation rate: 17; hematocrit: 45; white blood count: 6,900; neutrophils: 53; lymph- 
ocytes: 42; monocytes: 1; eosinophils 4; cardiolipin: negative. 

Urinalysis reports were within normal limits: Specifie gravity: QNS; reaction: 5.5; 
Albumin: negative; Sugar: negative. 

On May 2, 1951, in cooperation with the attending rhinologist, a modified Caldwell- 
Lue operation was performed through the established oroantral opening. The granuloma- 
tous tissue was excised and a large amount of polypoid tissue was removed from the left 
maxillary sinus. Tissue was preserved for biopsy and reported as ‘‘consistent with chronic 
sinusitis.’’ The sinus was packed with petroleum jellied gauze and closed. One end of 
the gauze was passed into the left nostril through a nasoantral puncture. Following re- 
moval of the gauze dressing five days later, there was slight bleeding from the left nos- 
tril, but healing of the affected area appeared to be satisfactory. 

The patient was observed at the end of a two-week leave from the hospital and 
again at the end of a thirty-day leave. The oroantral fistula was closed and healing pro- 
gressed rapidly. There appeared to be no sign of recurrence of the lesion. The patient was 
discharged on June 5, 1951, with instructions to return for observation upon recurrence 
of sympthoms related to the described condition. 


Second Admission.—The patient was readmitted to the hospital Sept. 4, 1951, com- 
plaining of recurrent swelling in the same area following removal of pyogenic granuloma. 
He appeared well nourished and had no other complaints except for some swelling and 
tenderness in the left maxillary molar region. Clinically it appeared that the area had 
undergone satisfactory healing at the periphery and had a recurrence of the original gran- 
uloma near the center. This appeared as an angry raised tumor about 2 em. at the base. 
There was no drainage from the tumor and there seemed to be some correlation between 
its development and the time the patient discontinued supportive vitamin C therapy. 

A complete blood count and urinalysis was repeated and found to be within normal 
limits. White blood count was 8,700; neutrophils, 64; lymphocytes, 25; monocytes, 6; 
eosinophils, 5; hemoglobin, 14.5; coagulation time: 9 minutes; sedimentation rate, 17; 
hematocrit, +7. The patient was again placed on vitamin C (500 Mg. daily) and antibiotic 
therapy. On Sept. 9, 1951, tissue was taken from the area and sent to the laboratory and 
this was reported as essentially identical with the previous biopsy. 
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Fig. 2.—Hyperpiastic squamous epithelium covering vascularized granulation tissue. 
Note pseudoepitheliomatous hyperplasia of epithelium and cellular infiltration of granulation 
tissue. ( X65.) 

Fig. 3.—A part of the lesion where inflammatory cellular exudate masks the maze of 
capillaries and histiocytes. (x12 
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Fig. 4. 





Fig. 4.—Showing a fibrillar matrix supporting the capillary network. (Xx 240.) 
g. 5.—A maze of hyperplastic capillaries and histiocytes which make up the bulk of the 
lesion. Mach capillary is surrounded by inflammatory exudate. (x 240.) 
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On Sept. 18, 1951, the patient was prepared in the usual manner for a postoperative 
clean-cut of the left maxillary antrum to be performed under local anesthesia, This time 
the canine fossa was entered by a Caldwell-Lue approach. Extensive granulation tissue 
was encountered. All soft tissue was removed but there was a mass of firm tissue which 
could not be delivered through the opening made. It was decided to enter from below. 
An incision was made with a slight margin around the mass protruding from the upper 
left third molar region. The mass was grasped with Allis forceps, and by blunt dissection 
the pathologic tissue removed. Since the patient was in extreme pain when working in 
the antrum, the operation was discontinued to be resumed under general anesthesia. The 
antrum was packed with petroleum jellied gauze, the end of which was passed through the 
nasal window of the antrum. 

On September 24, the patient was prepared for Pentothal Sodium intravenous anes- 
thesia supplemented with endotracheal nitrous oxide and oxygen. The operation was per- 
formed through the previously established openings. The entire lining of the antrum was 
removed by blunt dissection. Marginal tissue at the site of the third molar area was care- 
fully trimmed to be sure of an adequate margin. The tissue was preserved for a patho- 
logic study. The original window under the inferior turbinate was cleaned. Iodoform 
gauze was inserted into the antral cavity. One loose end was carried through the nasal 
window and attached to side of face to allow easy removal. The incision was closed by 
approximating the tissue edges, with 0 chromic catgut. 

The laboratory reported the tissue taken from left antra as being hyperplastic gran- 
ulation tissue with no evidence of malignancy. 

The gauze packing was removed on Sept. 28, 1951. Following that it became ap- 
parent that the oroantral fistula still was not closed, and it was decided to discharge the 
patient and have him return at a later date for another attempt at closure. 

The patient was readmitted on Jan. 14, 1952, for a postoperative examination of 
the left maxillary antrum. Excellent healing of the oroantral fistula had taken place spon- 
taneously. 

Summary 

1. A discussion of granuloma pyogenicum is presented with a case report 
of an extensive oral lesion. 

2. Granuloma pyogenicum is of dental interest inasmuch as it can make 
a frightful appearance in the mouth and cause undue alarm to the patient 
and dentist alike if it is not recognized and completely removed. 

3. Granuloma pyogenicum is initiated by minor trauma. Its close re- 
semblance to the pregnancy tumor indicates the possible presence of an 
endocrine factor stimulating vascularization of the lesion. The presence of 
various invading organisms is of secondary importance. 

4. Granuloma gravidarum cannot be distinguished from granuloma pyo- 
genicum except on the basis of knowledge that the patient is or is not 
pregnant. 

5. Granuloma pyogenicum must be differentiated from infeeted heman- 
gioma, hemangiosarcoma, Kaposi’s sarcoma, and simple granulation tissue. 

6. A ease of granuloma pyogenicum has been reported. It was an exten- 
sive oral lesion involving the left maxillary sinus. Although there was recur- 
rence of the granuloma after the first removal, it was successfully treated 


by means of a Caldwell-Lue operation. 
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7. There was an improvement of the patient’s mental attitude once he was 
assured the lesion was not malignant. 
8. It is believed that the vitamin therapy used in this case had merit. 
The author wishes to express his gratitude to Dr. George N. Thrift, Consultant in 
Ear, Nose, and Throat, at the Veterans Administration Hospital, Richmond, Va., for his 
invaluable aid in this case. 
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EPITHELIAL LINING OF THE FOLLICLE OF A DENTIGEROUS 
CYST EXTENDED OVER THE ENAMEL SURFACE OF 
THE INVOLVED UNERUPTED TOOTH 


Report of a Case 


Vierortno G. Vitus, D.D.S., M.S.D., QuEzon Crry, PHILIPPINES 


R' I3INSON! defines a cyst as ‘‘a pathologie cavity lined by an epitheliated 
sae and containing fluid or semisolid material.’’ Apparently, in line with 
this definition, the author presented in the same article a drawing of a section 
of a dentigerous cyst showing the epithelial lining limited only to the cyst 
sae or follicle and not extending over the enamel surface of the unerupted tooth. 
Discussing the pathogenesis of dentigerous cyst, Cahn® states: ‘‘The condi- 
tion is due to an expansion of the follicle which normally hugs the enamel of 
the crown and is attached at the eemento-enamel junction. This follicle con- 
sists of an inner epithelial lining and an outer connective tissue covering. 
‘or some unknown reason, the follicle becomes detached from the crown, al- 
though it still adheres to the tooth neck. Fluid collects between the crown 
and the follicle, which slowly expands. The surrounding bone atrophies, to 
make room for the growing lesion:’’ Stones* is also of the opinion that ‘‘the 
attachment of the epithelium of the cyst lining to the tooth is usually at the 
amelo-cemental junction, so that only the crown projects into the cavity.’’ 
The foregoing views seem to imply that the epithelial lining of the follicle of 
a dentigerous cyst is attached only to the neck of the tooth or at the cemento- 
enamel junction and is not extended over the enamel surface of the unerupted 
tooth. In other words, the cyst eavity is only partially lined by epithelium as 
the follicle only surrounds a certain portion of the cavity. On the other hand, 
Thoma‘ as indicated by a drawing in his book, Oral Pathology, appears to be 
of the opinion that the epithelial lining of the follicle is extended or continued 
over the surface of the enamel of the unerupted tooth. In other words, the 
cyst cavity is completely lined by epithelium. According to him, the epithelial 
lining of the folliele ‘‘is derived from the external epithelial layer of the 
enamel organ, the tooth being covered by the remains of the inner part of the 
enamel organ forming the dental cuticle (Nasmyth’s membrane).’’ The pres- 
ent case is, therefore, reported as it might shed further light on this con- 


troversial point in the pathogenesis of dentigerous cyst. 
Findings 


ig. 1, a is a low magnifieation of a decalcified section of a dentigerous eyst 
showing a portion of the unerupted tooth, of the cyst cavity, of the eyst sac 
or folliele, and of the epithelial lining of the follicle extended or continued 

From the Department of Oral Histology and Pathology, College of Dentistry, University 
of the Philippines. 
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over a portion of the enamel surface of the unerupted tooth. The epithelial 
lining appears to be attached to the recovered enamel matrix. Fig. 1, b, is a 
higher magnification showing that the epithelial lining is of the stratified 
squamous type. At the point of junction between the epithelial lining the fol- 
licle and that covering the enamel surface, there is what appears to be an 





b. 


Fig. 1a.—Section of a dentigerous cyst in low magnification. A, Portion of the cyst 
cavity; le, lining epithelium; cs, portion of the cyst sac; d, dentine; art, artifact. 

b, Higher magnification showing the stratiffed squamous epithelial lining. A, Portion of 
the cavity; le, lining epithelium; cs, portion of the cyst sac; em, enamel matrix; d, dentine. 











EPITHELIAL LINING EXTENDED OVER ENAMEL SURFACE 1335 
epithelial downgrowth bounding a space resembling a gingival crevice. This 
space, however, seems to be an artifact due to contraction of the tissues during 
histologic preparation. Most likely, this epithelium was attached to the 
enamel surface. It may be noticed that a portion of the enamel matrix near 


Cc. 





d. 


Fig. 1ce.—High magnification of the stratified squamous epithelium attached to the enamel 
surface of the tooth. A, Portion of the cyst cavity; art, artifact; le, lining epithelium; em, 
enamel matrix; d, dentine. 

d, An area a little bit above that shown 
enamel matrix. d, Dentine; em, enamel matrix; 


cavity. 


in a showing an epithelium detached from the 
le, lining epithelium; A, portion of the cyst 
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the neck of the tooth is present. Fig. 1, ¢ is a high magnification of the area 
enclosed by a square in Fig. 1. The enamel matrix in this area did not take 
the stain well; hence it is not clearly shown in the illustration. Under the 
microscope, however, the stratified squamous epithelium appears to be resting 
on a cuticle attached to the enamel matrix. Fig. 1, a shows a portion of the 
lining epithelium detached from the enamel matrix during histologic prepara- 
tion. This area of the section is a little bit above the area shown in Fig. 1, a. 
It is near the incisal edge of the cuspid, the unerupted tooth involved in this 
particular case of a dentigerous cyst. It may also be noted that, evidently, 
a normal thickness of the enamel matrix has been recovered. It appears, there- 
fore, that the formation of the cyst has not affected the development of the 
enamel. 

In several sections examined, we have not observed an instance where 
the whole crown of the tooth was completely covered by the epithelium, This 
may be due mainly to the fact that it is very difficult to recover a complete 
and intact enamel matrix around the whole crown of the tooth. Enamel 
matrix is a very delicate structure and is easily destroyed or lost during his- 
tologic preparation.” We have observed, however, intact portions of the 
enamel matrix in different areas of the crown of the tooth with epithelial 
tissues attached. 

Comment 

In this particular case of a dentigerous cyst, it is very evident that the 
epithelial lining of the follicle is not only extended or attached to the cemento- 
enamel junction as believed by some investigators, but, as shown, it is ex- 
tended or continued over the enamel surface of the unerupted tooth. This 
finding teads to support the view that the cavity of a dentigerous cyst is com- 
pletely lined by epithelium and that the crown of the tooth projecting into 
the cavity is not directly in contact with the content of the cyst. The enamel 
surface is separated from the cavity by the overlying epithelium, 

The mode of development of this particular dentigerous cyst seems to be 
open to various speculations. It can hardly be explained simply on the basis 
of detachment of the follicle or severance of the union between the enamel epi- 
thelium and the enamel surface of the tooth by some unknown reason, unless, 
of course, it will be contended that the severance was not complete. Some por- 
tion of the enamel epithelium has been left on the surface of the enamel and 
later fused with the growing epithelial lining of the follicle at the cemento- 
enamel junction. While there is no limit of possibility, this speculation seems 
to be remotely probable. The theory that the cavity was formed as a result 
of the degeneration of the stellate reticulum of the enamel organ in similar 
manner as the usual way of forming cystic cavities in ameloblastomas could 
hardly be applied also to this particular case. As shown in Fig. 1, c, the 
enamel matrix of the unerupted tooth appears to be normally formed. There 
seems to be more reason to believe that the cystic formation took place after 
the enamel matrix formation or after the various layers of the enamel organ 
have been fused into a reduced enamel epithelium. If this is the ease, what 
are the factors or conditions responsible for the apparent division of the re- 
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duced enamel epithelium into an inner and an outer part, thus initiating the 
formation of the cyst? Is it degeneration of some cells in the epithelium 
either due to some infection or to some unusual mechanical pressure arising 
from tooth eruption as hinted by some investigators? I°® have recently ob- 
served a case whereby, unlike the epithelium of the skin, the old cells of the 
reduced enamel epithelium appeared to be replaced by young ones in similar 
manner as the replacement of the old epithelial cells lining the uterus. <A 
speculation has been advanced as to whether or not the sloughing of some por- 
tion of the reduced enamel epithelium by local hemorrhages in the follicle 


may contribute to the formation of a dentigerous cyst. 


Summary 


The foregoing discussion may be summarized as follows: 

a. The question whether or not the epithelial lining of the follicle in a 
dentigerous cyst is extended or continued over the surface of the enamel of the 
unerupted tooth involved in the cyst is still unsettled. Some investigators 
believe that the epithelial lining of the follicle is attached only to the neck 
of the tooth while other investigators are of the view that it is extended or 
continued over the surface of the enamel, thus making the epithelial lining 
of the cyst cavity complete. 

b. The present finding shows that the lining epithelium of the follicle 
is not only attached to the neck of the tooth but also extended or continued 
over the surface of the enamel of the unerupted tooth. This finding tends to 
support the view that the cavity of a dentigerous cyst is completely lined by 
epithelium. 

e. The mode of development of this particular dentigerous cyst is open 
to various speculations. The old theories regarding the formation of den- 
tigerous cyst seem to be inadequate to explain for the ease. 
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Endodontics 


AN ANTIHISTAMINE-ANTIBIOTIC COMPOUND FOR ROOT 
CANAL MEDICATION 


GEORGE G, STEWART, A.B., D.D.S., PHILADELPHIA, PA. 


Introduction 
§ THE past ten years we have witnessed great strides in our quest against 
disease. The role of the antibiotics has been a leading one and the story 
is so well known that it is unnecessary to review the development of these 
drugs. However, when new compounds or special combinations of these sub- 
stances are introduced, evidence of their usefulness should be presented. 

This article will present some of the laboratory and clinical experience 
gained with a penicillin and chloromyeetin mixture to which an antihistamine 
compound has been added. 

Many articles have been published demonstrating the effectiveness of 
penicillin for root canal medication.* * * "1 '™ 1's 2° Since organisms other 
than the gram-positive variety are also found in the root canal, combinations 
of antibiotics have been introduced to control the growth of these varied or- 
ganisms. Among the first such combination was penicillin and streptomy- 
cin.* 1’ This combination controlled most of the gram-positive and gram- 
negative organisms. It did not, however, control the enterococci and failed 
to inhibit the growth of yeast organisms that found their way into the root 
canal. 

Grossman" added to the penicillin-streptomycin combination bacitracin 
to destroy the enterococci and caprylate sodium to destroy the yeasts. Seltzer 
and Bender modified this combination and substituted chloromycetin for 
bacitracin. The compounds suggested by these workers are very effective, be- 
cause the growth of all the organisms commonly found in the root canal ean 
be inhibited. 

The question may then be asked, “Why introduce more compounds?” 
There are several reasons. In addition to inhibiting the growth of the micro- 
organisms found in the root canal, it would be desirable to have as few ingre- 
dients in a compound as possible. The ingredients should be readily available 
and easily compounded for clinical use. The compound should be easy to 
apply and have a reasonably good shelf life. There should be no side reac- 
tions and the patient should have freedom from discomfort. 

I feel that the P.C.P. (penicillin-Chloromycetin-Perazil) cream presented 
here meets the above specifications. 


Laboratory Studies 


The introduction of an antihistamine compound in combination with anti- 
hietics will require some explanation. The antihistamines are thought of 
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primarily as aids in controlling allergie symptoms. In the combination to 
he more fully described, however, the antihistamine is primarily used for its 
inhibitory aetion on the growth of microorganisms. 

Carson and Campbell® have reported that certain antihistamine com- 
pounds are capable of inhibiting the growth of fungi which are pathogenic 
for man. Among the organisms studied by them was Candida albicans, an 
organism found in some infected root canals. I thought that further studies 
should be followed to determine whether or not the antihistamine compounds 
may not also have antibacterial properties. The results of these studies have 
heen published in this JouRNAL.'® 

The work of Sterzl and Kreck,’ which was recently brought to my atten- 
tion, further confirms the observations that the antihistamines are capable of 


inhibiting the growth of bacteria. 





A, B. Cc. 


Fig. 1.—A (Candida albicans), B (Escherichia coli), and C (Streptococcus faecalis) show 
the inhibitory action of Perazil on the growth of the indicated organisms. 

Photographs of some of the preliminary studies are presented here. They 
show the effect of Perazil, an antihistamine compound on a gram-positive 
organism, Streptococcus faecalis; on an enterococcus, a gram-negative organism, 
Escherichia coli; and on a fungus, Candida albicans.* 

The plates were prepared using 10 ¢.c. of nutrient agar. After solidifica- 
tion they were seeded with 0.2 ¢.c. of twenty-four hour suspensions of the 
organism. The organisms were distributed over the surface of the agar by 
means of an L-shaped glass spreading rod. 

The commercial tablets (Perazil 50 mg.) were crushed and the powder 
poured onto the surface of the seeded plate. After a forty-eight hour ineuba- 
tion period, at 37° C, photographs were taken of the plates. It will be noted 
that a clear area surrounds the powder. Sections of this clear area were re- 





*The organisms used in these studies were prepared in pure culture by Mrs. Constance 
Christian. 
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moved using a sterile loop and the material was used to inoculate tubes of 
brain-heart infusion broth. The tubes were incubated at 37° C. for one week. 
This procedure was repeated on three oceasions and each failed to show 
growth in the culture tubes. 

Following the dilution studies which were reported, compatibility studies 


were performed.'® 





A, B. 


Fig. 2—A and B, The overgrowth of the seeded plates indicates the incompatibility of 
streptomycin with Perazil and Pyribenzamine. 





A. B. 


Fig. 3.—When penicillin was added to chloromyectin (B) a greater area of inhibition 
was noted than when chloromycetin was used alone (A). The test organism was Staphylo- 
coccus albus. The above antibiotics were suspended in Neobase. 


The seeded plates for this phase of work were prepared as described 
above. The results indicated that the antihistamines studied, Antistine, Bena- 
dryl, Pyribenzamine, and Perazil were incompatible with streptomycin. They 
were compatible with penicillin and Chloromyeetin. 
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When penicillin was added to the Chloromycetin a greater area of inhibi- 
tion was noted than when Chloromyecetin alone was used against a test organ- 
ism, Staphylococcus albus. After the addition of the antihistamine, the com- 
pound was effective in inhibiting growth when a mixture of the three types 
of organisms described above was used for seeding. 





Fig. 4. 


Fig. 4.—P.C.P. (pencillin-chloromycetin-Perazil) suspended in Neobase can inhibit the 
srowth in Candida albicans, Escherichia coli, and Streptococcus faecalis, all seeded in one 
plate. 





3 R. 


Fig. 5.—The plates shown here indicate good activity of penicillin when suspended in 
Neobase after four months at room temperature (A). Even after six months (B) there is 
still some activity against a test organism—Staphylococcus albus. 


The Vehicle 
In the early part of the study, the ingredients were suspended in propyl- 
ene glycol and thickened to a desirable consistency with Neobase. This is 
a relatively inert water-soluble base used as a vehicle for many pharmaco- 
logie preparations. 
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Penicillin suspended in this base was quite active after four months at 
room temperature. There was still some detectable activity even after six 
months at room temperature. During the past year, Xylocaine ointment has 
been used as the vehicle. This base seems to produce a smoother, better- 
spreading quality and in addition contains 5 per cent lidocaine hydrochloride, 
an effective anesthetic. 

When the ingredients were suspended in these bases they were easily 
used in medicating the roof eanal, because the resulting cream could be 
ejected through a 21- or 23-gauge needle when a Luer-Lok syringe was used. 

Preparation.— (a) For 2 ¢.c. earpule: 

Place 4 Perazil tablets (50 mg. each into a sterile mortar, as using for 
mixing amalgam) and triturate to a fine powder. To this add 400,000 units 
of potassium penicillin G (contents of 2 vials of 200,000 units) and 200 mg. 
of Chloromyeetin (for this preparation the 250 mg. in a single capsule ean 
be used). Now add 1 ¢.e. (15 drops) of propylene glycol and mix thoroughly. 
To thicken, add 1 ¢.c. of Neobase or Xylocaine ointment and continue to mix 
until a smooth cream results. 

To facilitate the transfer of the paste into a clean, dry 2 ¢.c. Novocaine 
earpule, place the cream into a Luer type syringe and inject it into the car- 
pule after the rubber stopper has been removed. After the stopper is replaced, 
the carpule can be used in a regular dental syringe with a 23-gauge needle. 

(b) To prepare 5 ¢.c. stock amount in a collapsible ophthalmic tube (may 
also be used to fill empty Novoeaine carpules). 

Prepare as above using 0.5 Gm. of Perazil, 2.5 ¢.c. (approx. 40 drops) of 
propylene glycol, 1,000,000 units of potassium pencillin G, 0.5 Gm. of chloro- 
myecetin. Thicken with 2.5 ¢.c. of Xylocaine ointment or Neobase. The cream 
is easily transferred to an ophthalmie tube and the end sealed. A small portion 
(1 ¢.c.) of the stock can be ejected into a Luer type syringe from which the 
cream is used. A 21- or 23-gauge needle with a blunted edge is used. If the 
needle is bent slightly, application is simplified both for the anterior and pos- 
terior teeth. A cotton roll placed on the needle will protect it between usings. 


Clinical Procedure 

The clinical study of the first 100 teeth treated using P.C.P. cream as 
the root canal medicament is presented here. 

Teeth containing vital pulps were not selected for this study. 

The method of treatment is essentially that described by Grossman.’ The 
only difference is more frequent irrigation. A 3 per cent hydrogen peroxide 
solution is reacted with a double strength sodium hypochlorite solution after 
each instrument is used in the canal. These solutions are used primarily to 
flush the canal of loosened debris. If the canal is not flushed, these particles 
ean be forced to the apex where they can block the apical foramen or be 
forced through the foramen where they can initiate additional periapical ir- 
ritation. 

After adequate cleansing and enlargement of the canal, it was dried with 
sterile absorbent points and the P.C.P. cream was introduced. A Luer-Lok 
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syringe with a blunt angulated needle was used to introduce the cream. The 
‘anal was filled to overflowing, after which a thin absorbent point was intro- 
duced to the apex several times to insure thorough filling of the canal. The 
point was then discarded and a small pledget of sterile cotton was placed in 
the pulp chamber. Gutta-percha was then used as a plunger to compress the 
cream to the apex gently. Pressure was discontinued when the patient be- 
‘ame aware of a feeling of “fullness’’ in the tooth. If the pressure caused dis- 
comfort, the cotton and gutta-percha were removed. They were replaced with 
another pledget of dry sterile cotton and gutta-percha. The procedure gen- 
erally brought comfort to the patient. A second seal of cement was then 
placed over the gutta-percha for greater protection against leakage. 


Second Treatment 


When the patient returned, the tooth was again isolated by means of a 
rubber dam and the entire area swabbed with untinted tincture of Metaphen 
1 :200, followed with 70 per cent alcohol. 

After removing the double seal, the canal walls were dried with several 
sterile absorbent points. The test point was then inserted to the apex and 
permitted to remain there for one minute. It was then removed, placed in 
a tube of brain-heart infusion broth (Difeo), and ineubated at 37° C. for one 
week. 

During the early part of this series, ‘‘Penases Ascites Medium’’ (Difco) 
was used for 24 cultures. These all failed to show growth. It was then de- 
cided to use the brain-heart infusion broth as the routine culture medium. 
After taking the culture, the canal was further enlarged when required. In 
those cases where the enlargement had been completed, the walls of the canal 
were freshened with the final size instrument used in the original cleaning. 
The canal was again irrigated and dried as described previously, before the 
fresh medication was introduced in the canal. 

At the next visit, if the culture tube was free of growth and the tooth 
clinically comfortable, the root canal was filled. Prior to filling, however, the 
canal walls were again freshened and irrigated as deseribed. 


Results 


A statistieal evaluation of the teeth treated is shown in Table I. 


TABLE I. AN ANALYSIS OF 100 TEETH TREATED WITH P.C.P. 














MALE FEMALE AGE DISTRIBUTION OF PATIENTS 
- 49 °° °&2FL OD 10-19 20-29 30-39 40-49 50-over 
issié\™.™wt~t~COS 19 20C~*# s¢ 
‘ANTERIOR PREMOLAR MOLAR —~—_—SOPERIAPICAL AREA. - GULTURES REQUIRED 
ice es me - Yes No One ¥£Two 
46 37 17 Oo _ 


Figs. 6, 7, and 8 show how the teeth treated as described present encour- 
aging evidence of periapical repair. Many of the cases included in this study 
have been under observation for almost two years. 











1344 GEORGE G. STEWART 





A. B. C. 


Fig. 6.—A, B, and C, Roentgenographic evidence showing repair of rarefied periapical area, 
when treated as described. 





Fig. 7. Fig. &. 





Fig. 7.—A, B, and C, Premolar tooth, showing healing—six-month interval. 
Fig. 8.—A, B, and C, Molar tooth with active fistula through alveolar crest. There was 
excellent repair following treatment as described. 
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Discussion 


The value of the culture has been questioned when concentrated or com- 
hinations of antibiotics have been used in root canal therapy.’ The question 
has been raised because minute traces of these substances when carried from 
the canal could inhibit growth in seeded bacterial plates. Since inhibitory 
agents for all the antibiotics that could safely be added to culture media are 
not known, the question raised is a valid one. 

The value of the culture, however, should not be underestimated. The 
culture alone may not tell us when to fill the canal, but a positive culture 
should indicate when not to fill the canal. 

The situation has its brighter aspects. If, as stated previously, minute 
traces of an antibiotic are eapable of inhibiting bacterial growth, might we 
not then expect concentrated quantities of these substances to be superbly 


effective? Clinical evidence has shown this to be true.” * *% 1% 14) 18 





Fig. 9.—A scaly dermatitis which developed following the use of a penicillin-streptomycin 
suspension in treating a lower molar tooth. This condition is rare and could possibly have 
been prevented if an antihistamine compound had been used. 


The addition of the antihistamine compound serves several functions. The 
broad antimicrobial spectrum has been demonstrated® 17? as has its com- 
patibility with the antibiotics deseribed. It may also serve as a protecting 
mechanism in known or suspected cases of allergy to the antibiotics used. 
The medication of the root canal is essentially topical. However, small 
amounts of medication can and do reach the periapical tissues. In those per- 
sons highly sensitive to a given compound, a general systemic reaction can be 
initiated. 

Fig. 9 shows a sealy dermatitis that developed following the use of a 
pencillin-streptomyein suspension in treating a lower left second molar tooth. 
The sealy condition spread over the entire body and was particularly marked 
in fold areas. The condition developed within a few hours after treatment. 
The patient had a similar experience when treated systemically with penicil- 
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lin. The dermatitis cleared within forty-eight hours after the penicillin-strep- 
tomyein was removed from the root canals. The reaction did not affect the 
eventual response of the tooth to treatment. 

Among the 100 cases here reported, several patients were either known or 
suspected of being allergic to penicillin. However, no reactions developed 
when treated with the P.C.P. as described. This may have been due to the 
protection of the contained antihistamine compound. 

The antihistamines are also known for their anesthetic activity which is 
here enhanced when the Xylocaine ointment is used as the vehicle. This an- 
esthetic activity tends to give the patient greater comfort following root canal 
instrumentation. 

The vehicles described are readily obtained and the dentist can easily 
and quickly prepare the P.C.P. cream in his office. No special equipment or 
processing is required. The cream is simple to apply and will adhere to the 
canal walls. Since the base is water soluble, it is easy to remove the paste 
from the canal. It will not dry or cake and passing the needle through a 
flame will not cause crystallization but enhance the flow of the cream. Over- 
heating the needle, however, is not recommended because heat tends to des- 
troy penicillin. The cream is stable at room temperatures and has an active 
shelf life from four to six months. 

In view of the properties mentioned and the clinical results obtained, it 
would seem that the P.C.P. cream is a useful adjunct to root canal therapy. 


Summary 


1. Laboratory evidence of the antimicrobial activity of an antihistamine 
compound has been shown. 

2. The compatibility of concentrated mixtures of penicillin and chloro- 
mycetin has been shown. 

3. The compatibility of an antihistamine compound with penicillin and 
chloromyeetin has been shown, and also how this combination ean inhibit the 
growth of heavy concentrations of mixed microorganisms. 

4. The method of preparation and administration of the P.C.P. cream has 
been presented. 

5. Evidence has been presented to show how effective this cream is in 
root canal therapy. 

6. The addition of the antihistamine compound may be useful to protect 
patients with penicillin allergy. 

7. The roentgenologie evidence of periapical repair is quite encouraging 
even where rather large areas of periapical pathology exist. 
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EFFECTS OF IRRADIATION ON THE FORMING DENTITION 
OF TEN-DAY-OLD SYRIAN HAMSTERS* 


WituiamM V. Kapian, D.D.S., M.S. (DENTAL SuRGERY ),** AND 
KarL W. Bruce, D.D.S., M.S. (DENTAL SuRGERY),*** 
ROCHESTER, MINN. 


OTH experimental and clinical data indicate that roentgen rays affect the 

development of bone and teeth. Apparently the earliest reported experi- 
ments dealing with this subject were carried out by Récamier and Tribondeau 
in 1904.1 Since then many others have investigated the effects of irradiation 
on the teeth. Among other observations it has been noted frequently that 
the forming teeth are affected in different ways, depending on the stage of 
development of the teeth at the time of irradiation. A frequent manifestation 
of irradiation is underdevelopment of the roots of affected teeth; other find- 
ings are dwarfing of the teeth and anodontia in some regions. 

In one study,* the heads and jaws of Syrian hamsters were exposed to 
radon irradiation to determine the changes in the dental system. Gross dental 
changes noted in the roentgenograms were anodontia, dwarfing of teeth, and 
dwarfing of roots. These changes were confined to the series of animals that 
were irradiated at 5 and 10 days of age (the immature animals). 

While important studies have been made in this field, studies of the direct 
effects of standardized doses of roentgen irradiation on immature teeth in a 
particular stage of development have not been made under experimental con- 
ditions of controlled animal age and specific roentgen irradiation of varying 
intensities. 

Hence, our study was undertaken to determine, by means of roentgeno- 
erams, the direct effect of varied doses of roentgen irradiation on the de- 
veloping dentition of the 10-day-old Syrian hamster. The molar teeth of this 
animal promised to be valuable test objects because of the rapidly developing 
dental system and because the animal has enamel-blanketed molar eusps simi- 
lar to those of man. 

A previous study? seemed to indicate that radon irradiation has its great- 
est effect on the dentition of hamsters when they are about 10 days old. 

The Syrian hamster has a heterodont and monophyodont type of dentition. 
The dental formula is as follows: 11/1, C 0/0, PM 0/0, M 3/3. The maxillary 
molar teeth are characterized by three pairs of cusps on the first molar and 
two pairs of cusps on the second and third molars, all arranged in a longitudi- 
nal anteroposterior axis. The mandibular molars are characterized by five 

*Abridgment of thesis submitted by Dr. Kaplan to the Faculty of the Graduate School 
of the University of Minnesota in partial fulfillment of the requirements for the degree of 
Master of Science in Dental Surgery. 


**Fellow in Dental Surgery, Mayo Foundation, University of Minnesota. 
***Section of Dentistry, Mayo Clinic. 
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cusps on the first molar (one anterior cusp and two posterior pairs) and two 
pairs of cusps on the second and third molars, all these also being arranged 
in a longitudinal anteroposterior axis. Enamel completely covers the molar 
crowns, as is true also in man. The dentition of the hamster is considered to 


be mature in 100 days. 





Fig. 1.—-a, Apparatus for restraining and protecting the animal during irradiation of the jaws. 
b, A hamster receiving treatment. 


Apparatus and Technique 

Thirty Syrian hamsters, 10 days of age, were divided into groups of 6 
animals each, and the five groups were exposed to a single dose of 250 r, 500 r, 
1,000 r, 2,000 r, and 4,000 r, respectively. Each animal was irradiated over 
the region of the mandibular and maxillary tooth-bearing regions. The re- 
mainder of the head and all of the body were shielded by lead foil sheets meas- 
uring 4 mm. in thickness. <A litter mate control was used for each irradiated 
animal. The treated animals and untreated control animals were housed and 
fed in the same cage and maintained on a laboratory diet. Drinking water 
was available at all times. 

A Keleket x-ray therapy machine was used because this type of machine 
permits (1) aeceurate control of dosage and (2) delivery of large doses in a 
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rather short time, thereby allowing immobilization of the animal for a rela- 
tively short period. The physical factors were as follows: 130 k.v.; HVL, 0.5 
mm. of copper; T.S.D., 8 inches, approximately 160 r per minute with a field 
size of 1.5 by 1 em.; filter, 4.5 mm. of aluminum, 0.5 mm. of aluminum being 
effective inherently. The quality of radiation was intermediate. The diam- 
eter of the field to be irradiated was fixed by a port in the lead shield (Fig. 1, a). 





Fig. 2.—a, Midsagittal section of the head of a normal 100-day-old hamster, above, 
compared with a midsagittal section of the head of a normal 10-day-old hamster, below. 
b, Head of a 10-day-old hamster, left, compared with the head of a 100-day-old hamster, 
right. c, Appearance of a hamster ten days after exposure of the jaws to 2,000 r. Epilation 
and necrosis of the skin are apparent in the irradiated region of the jaws. d, Appearance of 
a hamster which died fifteen days after exposure to 2,000 r. Epilation as well as necrosis 
of the skin is apparent at the site of irradiation. e, A hamster six days after irradiation 
of the jaws with 4,000 r. The skin at the site of irradiation is completely devoid of hair and 
presents a charred appearance. f and g, A hamster ten days after irradiation with 4,000 r. 
The skin and underlying bone appear necrotic. The lower jaw is undergoing marked sloughing. 


The animal was placed on a hardwood board in a supine position (Fig. 1, a). 
The four legs were immobilized, and excessive movement of the head was 
prevented by a cork held loosely on the head by means of a rubber band pass- 
ing over the top of the cork and thence around the irradiation board. The 
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entire body was shielded by means of lead foil except for an opening large 
enough (1 by 1.5 em.) to permit exposure of the upper and lower jaws. The 
irradiations were unilateral, and directed at the left jaw of the animal. Care 
was taken to position the animals so that the central rays of the roentgen rays 
were directed toward the tooth-bearing regions (Fig. 1, b). 

The control and exposed animals were killed at the age of 100 days, a 
time when the dental system of the hamster is matured. Prior to killing, the 
hamsters were anesthetized intraperitoneally with 0.5 ¢.c. of 2 per cent solu- 
tion of amobarbital sodium (Amytal Sodium). The animals while still anes- 
thetized were photographed in groups according to the dose of irradiation. 
While still under anesthesia, they were killed by exsanguination by severing 
the jugular veins. 

The heads were then sectioned through the midsagittal plane of the skull 
with a sharp razor blade, and roentgenograms of the left and right halves 
were taken (Fig. 2, a and b). The midplane sectioning procedure allowed for 
detailed lateral-view roentgenograms of both halves of the skull without the 
superimposition of anatomie structures which would be present if lateral-view 
roentgenograms of the entire skull were made. 


Gross Observations 


In general, there were gross abnormalities in osteogenesis and odonto- 
genesis in the treated animals. Also, craniofacial deviations such as under- 
development of the maxilla and mandible and loss of hair and hair color were 
observed. 

The group of hamsters which received 250 r did not show any visible 
changes in the skin. They were closely observed from the day of irradiation 
until they were 100 days old, when they were killed. No gross changes could 
be detected in these animals. 

The group of hamsters which received 500 r exhibited slight change in 
the color of the hair covering the irradiated parts. Approximately five weeks 
after irradiation the hair of these animals became practically white as con- 
trasted with the brown color of the control animals. This condition persisted 
until termination of the 100-day growth period. 

Those animals which received 1,000 r experienced erythema of the ex- 
posed areas from the fourth to the eighth day after irradiation. There was 
also loss of original color of the hair approximately four weeks after irradia- 
tion. The change in color persisted until the animals were killed. The hair 
which developed in the exposed area was fuzzier and less dense than normal. 

Of the animals that received 2,000 r, only 2 survived the 100-day growth 
period. There was necrosis of the skin and underlying tissue approximately 
ten days after irradiation (Fig. 2,c). Four of the 6 irradiated animals in this 
group died between the tenth and twentieth days following irradiation (Fig. 
2, d); they had marked distention of the abdomen. Death was probably caused 
by occlusion of the airway due to necrosis and edema of the nasal air passage 
eaused by irradiation. The high position of the laryngeal entrance in the 
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nasopharynx above the palatopharyngeal folds does not permit the animal 
to live by mouth breathing alone.? The 2 animals which survived the 100- 
day growth period exhibited lighter, fuzzier, less dense hair in the irradiated 
areas than did the controls. 

The animals which received 4,000 r experienced necrosis of the skin and 
underlying tissue. The skin was completely devoid of hair and presented a 
charred appearance (Fig. 2, e). This occurred approximately five to eight days 
after irradiation. The animals died seven and ten days after irradiation, with 
distention of the abdomen and necrosis of the mandible (Fig. 2, f and g). 
None of the animals irradiated with 4,000 r survived longer than ten days after 
irradiation. 

Roentgenographic Changes 

Roentgenograms were taken of each animal, both in the treated and in 
the control groups; in the treated group, they presented evidence of (1) under- 
development of tooth roots, (2) dwarfing of molar teeth, and (3) anodontia. 
These findings varied with the dose of irradiation. 


Dose of 250 r—The animals receiving this dose exhibited little roent- 
genographic evidence of effect on the dental system. One animal showed evi- 
dence of incompletely formed roots on the upper right and left third molar 
teeth. Another had incompletely formed roots of a lower third molar on the 
left side. Since these minimal changes occurred in only 2 of the treated ani- 
mals and since 2 of 30 control animals in this study demonstrated underde- 
velopment of the roots of three maxillary third molar teeth, it is questionable 
whether such effects can be attributed entirely to the irradiation (Table I). 
The control animals for this group all showed normal dentition. 


Dose of 500 r—In this group of animals roentgenographie evidence of 
dwarfing of maxillary and mandibular third molar teeth was observed in six- 
teen such teeth in 5 of 6 animals treated (Fig. 3). The distribution of the 
dwarfed teeth can be seen in Table I. Incomplete formation of roots was 
exhibited in four third molar teeth in 3 of the 6 treated animals; the location 
of these teeth is shown in Table I. 

Three of the 6 treated animals in this group demonstrated one or more 
normal third molar teeth. One of these 3 animals had normal maxillary and 
mandibular third molars on the right side, while of the other 2 animals, 1 had 
a normal mandibular third molar on the left and the other had one on the right. 

The minimal effect of this dose of irradiation was exhibited by the 1 ani- 
mal which demonstrated normal maxillary and mandibular third molars on 
the right side and incomplete formation of the roots of the maxillary and 
mandibular third molars on the left side, the side from which the irradiation 
was given. This result may be explainable on the basis that this particular 
animal was resistant to irradiation or that an error in technique was made. 


Dose of 1,000 r.—The animals in this group exhibited roentgenographic 
evidence of incompletely formed roots, dwarfing of molar teeth, and anodontia 
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RIGHT LEFT 


Fig. 3.—a, Right and left jaws of an irradiated animal which received 600 r. There is 
dwarfing of both the maxillary and mandibular third molar teeth. The prescribed dose was 
administered from the left side, but there is no marked difference between the two sides. 
b, Right and left jaws of an untreated litter mate control hamster at 100 days of age. 





RIGHT LEFT 


Fig. 4.—a, Right and left jaws of an irradiated animal which received 1,000 r. There is 


underdevelopment of the roots of both maxillary second molar teeth and the left mandibular 
second molar. Also shown is the absence of both maxillary third molars and the mandibular 
third molar on the left side. The mandibular third molar on the right side is a dwarfed 
tooth. The animal showed a greater effect on the side at which the irradiation was directed. 
b, Right and left jaws of an untreated control hamster, a litter mate of the animal in a, at 


100 days of age. 
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(Fig. +). Incomplete formation of roots occurred in some of the teeth of each 
animal. The roots of all the maxillary second molar teeth were incompletely 
formed in each of the 6 animals irradiated. The left mandibular second molar 
roots were incompletely formed in 5 and the right mandibular second molar 
roots were stunted in 3 of the 6 animals irradiated. Two of the treated ani- 
mals exhibited incomplete formation of roots of the right and left maxillary 
first molars. 

Two of the 6 treated animals in this group exhibited evidence of one 
dwarfed mandibular third molar tooth each, as an effect of irradiation. Each 
of the 6 animals exhibited absence of some third molar teeth. Twelve maxil- 
lary third molar teeth failed to develop in the 6 animals which received roent- 
gen therapy. Similarly, five third molars in the right side of the mandible 
ahd five third molars in the left side of the mandible were missing in the 6 


experimental animals (Table I). All the control animals in this group ex- 


hibited normal dentition. 





RIGHT LEFT 


Fig. 5.—a, Right and left jaws of an irradiated animal which received 2,000 r. There 
is underdevelopment of the roots of both maxillary second molar teeth and the left mandibular 
second molar. Also there is absence of both maxillary third molars and the mandibular third 
molar on the left side. The mandibular third molar on the right side is a dwarfed tooth. 
The effect of the irradiation is greater on the left side, the side at which the irradiation was 
directed. b, Right and left jaws of an untreated control hamster, a litter mate of the animal 


in a, at 100 days of age. 


Dose of 2,000 r.—Only 2 of the 6 irradiated animals in this group survived 
the 100-day observation period. The remaining 4 animals died between the 
seventh and tenth days after irradiation. Roentgenographically, the 2 sur- 
viving animals exhibited incomplete formation of roots of the maxillary right 
second molar teeth with normal mandibular second molars on the right side. 
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On the left side there was incomplete formation of the roots of both the maxil- 
lary and mandibular second molars. On the right side of both treated ani- 
mals there were absence of the maxillary third molars and dwarfing of the 
mandibular third molars. Both the maxillary and mandibular third molars 
were absent on the left side (Fig. 5). The composite effect of 2,000 r on the 
dentition of the 2 animals that survived the 100-day period is seen in Table I. 
All but 1 control animal experienced normal dentition; in this animal there 
was incomplete formation of the roots of an upper left third molar. 

On the basis of the data compiled in Table I, it might be assumed that the 
severity of the effects of irradiation on the forming dental system of the 
10-day-old Syrian hamster is directly proportional to the dose of irradiation 
given. The criteria for judging severity were as follows, listed in ascending 
order of importance: incomplete formation of the roots of third molar teeth, 
dwarfing of third molar teeth, incomplete formation of the roots of second 
molar teeth, incomplete formation of the roots of first molar teeth, and absence 
of third molar teeth. 


Comment 


The histogenesis and the other aspects of the development of teeth after 
irradiation are especially interesting from the radiobiologie standpoint. They 
provide a means for study of the effects of ionizing irradiation on cells of 
varied embryonal origin and in different stages of proliferation, growth, and 
differentiation. 

The ameloblasts which produce the enamel of the teeth are derived from 
the inner enamel epithelium of the enamel organ and are of ectodermal origin.‘ 
The dentine of the tooth is formed by the activity of odontoblasts which are 
differentiated from primitive connective tissue contained in the dental papilla 
and, hence, is of mesodermal origin. The cementum covering the root is 
formed from the mesoderm surrounding Hertwig’s sheath, which also forms 
the periodontal membrane. 

The tooth, then, an ectodermally derived structure, can be studied during 
its development in close apposition to a structure of mesodermal origin. De- 
veloping enamel and dentine, unlike the transitory histologic changes in bone, 
serve as a permanent record of the activity of the cells which produce them. 
Failure of these cells to produce, or faulty production, is irreversibly recorded 
in the teeth.® 

Consideration of the effects of irradiation that have been demonstrated 
by roentgenographic examination of the mature dental system of the Syrian 
hamster may make possible a suggestion as to some of the alterations which 
have taken place in the tooth bud. 

Roentgenograms of the dental system of the Syrian hamster at 10 days 
of age reveal that there is calcification of the cusps of the first molar teeth 
of both the maxillary and mandibular arches. The second molar teeth in both 
the maxillary and mandibular arches have only slight calcification of the very 
tips of the cusps. The region of the third molar tooth shows at this time no 


evidence of tooth formation (Fig. 6). 
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It has been shown in human dentition that prior to the formation of den- 
tine, the connective tissue of the dental papilla is separated from the inner 
enamel epithelium by a basement membrane. On the connective tissue side, 
fibers of the pulp are attached to this membrane, forming the fibrous pre- 
cursor of the dentine. When a thin layer of dentine has been laid down, the 
ameloblasts begin their amelogenic activity by forming a continuous thin 
membrane on the enamel side of the basement membrane and going on to form 
the enamel matrix or pre-enamel substance. The deposition of mineral salts 
in the pre-enamel substance begins after the enamel matrix has reached its 
final thickness in the occlusal parts of the crown. The process of maturation 
starts at the level of the cusps and proceeds toward the cervical region.* 

As the formation and maturation of enamel proceed simultaneously, the 
formation of dentinal matrix and mature dentine is also occurring. It may be 
assumed that the matrix of the crown of the first, second, and third molar 
teeth in the 10-day-old hamster is in the stage of formation and that any 
alteration of the odontoblasts or ameloblasts at this time would cause an effect 
on the crowns of these teeth. 





Fig. 6.—a@ and b, Right and left halves, respectively, of the head of a hamster at 10 days 
of age, the age at which the animals were irradiated (a foreign body is present below the 
lower right first molar tooth). The stage of development of the teeth is shown. 


Stafne and Bowing® stated that from the standpoint of therapeutic radi- 
ology, the tissue changes occurring in the field of treatment may be classified 
as lethal and sublethal. These changes are brought about by a direct and an 
indirect effect on the cells. In any field, both lethal and sublethal changes may 
be found. The former is characterized chiefly by destructive effect and the 
latter by arrest of growth and function. It would be reasonable to assume 
that the lethal effect is more pronounced when the dose of irradiation is high 
and the susceptibility of the subject is great. 

From roentgenographic evidence, animals in our series which received 
500 r exhibited incomplete formation of the roots of the maxillary third molars. 
This may be interpreted as a sublethal effect of irradiation on the mesenchymal 
pulp thus halting differentiation into normal odontoblasts, or premature ma- 
turity of the cells which ends their proliferation before completion of the root. 
Another possibility is damage to the sheath of Hertwig, thus preventing dif- 
ferentiation of the odontoblasts, as the sheath is necessary for the differentia- 
tion of the mesenchymal pulp to odontoblasts. Also demonstrated was dwarf- 
ing of the maxillary and mandibular third molar teeth. This may be explained 
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on the basis that the intensity of the roentgen rays alters the odontoblasts 
which are in the process of matrix formation and prevents their normal pro- 
liferation, thereby causing the formation of a dwarfed tooth instead of one of 
normal size. These are predominantly sublethal effects of irradiation. 

With a dose of 1,000 r the animals in our series exhibited, besides dwarfing 
of the teeth and incomplete formation of the roots, absence of maxillary and 
mandibular third molars. The absence of the third molars may be explained 
on the basis that the intensity of the roentgen rays was enough to destroy 
the tooth-forming constituents within the tooth bud before differentiation of 
the cells took place, or the intensity was great enough to prevent the cells 
from differentiating. Absence of the third molar teeth may be viewed as a 
lethal effect while the incomplete formation of roots of both the second and 
the third molar teeth may be interpreted as a sublethal result of irradiation. 

In animals which received 2,000 r the roentgenographie changes in the 
dentition were similar to those of animals which received 1,000 r but were 
much more severe; hence, the lethal effect of irradiation overshadows the sub- 
lethal effect because the dose is great. 

Parts of the forming tooth which were completed prior to irradiation 
showed no effects from this and continued to form as normal structures, as is 
demonstrated in the example of the first molar teeth. 

It did not seem that the irradiated hamsters exhibited a higher incidence 
of earies than did the control animals in our study. 

The probable effects of external irradiation on the teeth of the Syrian 
hamster are determined by (1) the stage of histogenesis of the tooth at the 
time of irradiation and (2) the intensity of the irradiation. 

In our project, the dental structures of the left side of the jaw (the side 
at which the irradiation was directed) showed a slightly greater effect than 
did the opposite side (Figs. 4 and 5). Whereas the data given in Table I do 
not portray this point as well as originally expected, the magnitude of the effect 
on the dental system on the left was usually greater than that produced on 
the right side of the experimental animal. It must also be acknowledged that 
the distance from the left to the right side of the dental arches in the hamster 
is so small that from a practical point of view it would seem reasonable that 
little difference in effect would be obtained. 


Summary and Conclusions 


The jaws of 10-day-old Syrian hamsters were exposed to variable doses of 
roentgen irradiation. Five groups of animals were exposed to a single dose 
of 250, 500, 1,000, 2,000, and 4,000 r, respectively. Each group consisted of 6 
animals and was compared with 6 untreated controls, each control being a 
litter mate of a treated animal. All animals, treated and untreated, were 
killed at 100 days of age and roentgenograms of the head were made. The 
roentgenograms of the head and jaws of the treated animals were compared 
with those of the untreated animals; likewise, the roentgenograms of treated 
animals were compared on the basis of the various doses of roentgen rays 
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used. The observed effects of irradiation on the forming dental system were 
incomplete formation of roots, dwarfing of teeth, and anodontia. The mag- 
nitude of the effects of irradiation was in direct relation to the dose given. 
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Professional News Items 


Metropolitan-New York Society of Oral Surgeons 


The program of the Metropolitan-New York Society of Oral Surgeons, United States 

Naval Hospital, St. Albans, N. Y., Nov. 4, 1953, follows: 

9:45 a.M. Welcoming Address, Captain Albert. T. Walker, Medical Corps, United States 
Navy, Commanding Officer. 

10:00 a.M. Presession Movie: The Intraoral and Pharyngeal Structures in Function. 

10:30 A.M. Seminar: Ameloblastoma. 
Dr. Douglas B. Parker. 
Commander Ronald N. Grant, Medical Corps, United States Navy. 
Dr. Barnet M. Levy. 

12:30 a.M. Tour of Radiation Therapy and Radioisotope Section. 

2:00 p.M. Presentation of Clinical Material. Oral Surgery Section, United States Naval 
Hospital, St. Albans, N. Y. 

3:00 p.M. Traumatic Injuries of the Mandibular Condyle. Commander Roger G. Gerry, 
Dental Corps, United States Navy. 

3:30 P.M. Bone Grafts and Bone Repair. Commander Herbert A. Markowitz, Medical 
Corps, United States Navy. 

:00 p.M. Implant Dentures. Dr. Emanuel E. Blumenthal. 
P.M. The Dentist’s Role in Malignant Disease. Dr. Barnet M. Levy. 
00 p.M. Cocktails and Dinner. Officers’ Club, United States Naval Hospital, St. 
Albans, N. Y. 
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Pan American Odontological Association 
It was originally announced that the Seventeenth Annual Dinner Meeting of the 
Pan American Odontological Association would be held on Wednesday evening, Dec. 9, 


1953, at The Hotel Statler in New York City. 
The Dinner Meeting will be held at the Waldorf-Astoria Hotel (and not at The 


Statler) at the same specified time. 





American Academy of Dental Medicine Announces Mid-Winter Meeting 


The American Academy of Dental Medicine will hold its annual Mid-Winter Meeting 
and Luncheon at the Hotel Statler, New York City, on Sunday, Dec. 6, 1953, 12:30 p.m. 
There will be a business meeting for members at 10:30 a.m. 

From 2 p.M. to 5 P.M., following the Luncheon, there will be a symposium on Geriatrics, 
discussed by Prof. Alonzo F. Myers, of New York University, Dr. Henry M. Goldman, of 
Boston, and Dr. C. Ward Crampton, of New York City, with Dr. Joseph I. Echikson, of 
Newark, N. J., acting as moderator. All members and interested dentists and physicians 
are cordially invited. For reservations and program address the National Secretary, Dr. 
William M. Greenhut, 124 East 84th St., New York 28, N. Y. 





Announcement of Second Public Health Workshop 
A one-day Workshop on ‘‘Occupational Oral-Health in General Dentistry and Public 
Health,’’ sponsored by the First District Dental Society of New York with the collabora- 
tion of the Postgraduate Medical School, Institute of Industrial Medicine, New York 
University, will be held on Friday, Jan. 22, 1954, at the Hotel Statler, New York City. 
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The morning panel will deal with ‘‘Oral-Health Standards for the Employee on the 
Job’’; the ‘afternoon panel will be devoted to a review of problems concerned with the 
‘‘Seope of Dental Services in Occupational-Health Programs’’; and followed by a ‘‘ Dis- 
cussion Forum’’ to summarize the findings of the Workshop. 

Members of the health professions are cordially invited to attend all sessions. Ad- 
mission is free. For registration forms write to Public Health Workshop, First District 
Dental Society, Hotel Statler, New York 1, N. Y. 

ALFRED J. Asais, D.D.S., Pu.D., Chairman, 
ARTHUR E. Corby, D.D.S., Vice-chairman, 
ANTHONY J. LANzA, M.D., Co-chairman. 


Tufts College Dental School, Division of Graduate and Postgraduate Studies 


Tufts College Dental Schoo] announces its graduate and postgraduate program in 
Periodontology for the academic year of 1953-1954. All courses are conducted by Prof. 
Irving Glickman and Staff. 

DPG. 601—Participation Course in Periodontology. One Week—Oct. 5-9, 1953. Class 
limited to 12. Tuition, $150. Dr. Irving Glickman and Staff. 

DPG. 602—Participation Course in Periodontology. April 12-16, 1954. Class limited to 
12. Tuition, $150. 

DPG. 603—Kirkland Gingivectomy Technique. May 17-21, 1954. Class limited to 12. 
Tuition, $125. Dr. Olin Kirkland. ‘ 

DPG. 604—Occlusal Equilibration. Each Monday for five weeks, Jan. 11—Feb. 8, 1954. 
Class limited to 12. Tuition, $150. Dr. Edward T, Fischer. 

Tufts College Dental School announces two courses in Occlusorehabilitation of special 
interest to the practicing dentist. 

Occlusorehabilitation I—Lecture and Seminar Course. Sept. 21-25, 1953, inclusive. 
9 A.M.—P.M. Tuition, $250. Dr. Louis Alexander Cohn. 

Occlusorehabilitation II—Special Participation Course. Every other week on Friday 
and Saturday, 9 a.M.-5 P.M. Seven months beginning Oct. 9, 1953. Enrollment limited to 12. 
Tuition, $1000. Dr. Louis Alexander Cohn. 

For further information and application write to: Director of Graduate and Post- 
graduate Studies, Tufts College Dental School, 136 Harrison Ave., Boston 11, Mass. 


University of Pennsylvania School of Dentistry 
TRANSACTIONS OF THE WORLD CONFERENCE 


The World Conference on Endodontics was held at the School of Dentistry, Uni- 
versity of Pennsylvania, in June, 1953. The lectures and synopsis of seminar discussions 
have been printed by offset press at the request of the registrants of the Conference in 
a limited edition of 150 copies. Most of these have been distributed among the regis- 
trants, essayists, and dental libraries. The contents, consisting of 17 lectures delivered 
at the Conference, and a summary of the seminar proceedings, are offset-printed in the 
Transactions of the World Conference on Endodontics. This is a book of 108 pages, 8% 
by 11 inches, without illustrations. About 30 copies are still available at $7 each. Make 
checks payable to Lester W. Burket, Trustee, c/o Postgraduate Courses, School of Den- 
tistry, University of Pennsylvania, Philadelphia 4, Pa. 

The School of Dentistry, University of Pennsylvania, offers the following post- 
graduate courses: 

P.G. 22. By Henry M. Goldman, D.M.D., and Associates. Periodontal Therapy. 


Dec. 14 to 19, 1953. 
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P.G, 21. By M. M. DeVan, D.D.S., and Associates, starting Nov. 16, 1953, and meet- 
ing one day per week for six weeks in Partial Dentures. 

P.G, 24. By Ernest R. Granger, D.D.S. Precision Prosthesis and Functional Treat- 
ment, Jan. 18 to 23, 1954. 

For further information write to Postgraduate Courses, School of Dentistry, Uni- 
versity of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pa. 





The New York Institute of Clinical Oral Pathology, Inc. 


The New York Institute of Clinical Oral Pathology announces the Second Herman 
L, Reiss Memorial Lecture to be held at the New York Academy of Medicine on Monday, 
Nov. 23, 1953, at 8:30 P.M. promptly. The essayist will be Dr. Paul Klemperer, Pathologist, 
The Mount Sinai Hospital, New York City, who will lecture on the subject of ‘‘ The Anatomic 


Concept in Pathology.’’ 
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ORAL MEDICINE 


Significance of the Urine Examination. Editorial. Richard W. Lippman. Surg., Gynec. & 
Obst. 95: 369, 1952. 


(Many times while visiting fellow practitioners’ offices the question of differential 
diagnosis of ‘‘gum lesions’’ arose and the practitioner suggested to the patient that the 
urine be examined, It occurred to me that often the report is difficult to interpret and this 
excellent discourse might be helpful. T. J. C.) 

Much information can be obtained from the fresh urine specimen, preferably collected 
under conditions of restricted fluid consumption, if the patient is known not to be azotemic. 
Such a specimen should be virtually free of bacteria, when the centrifuged sediment is 
examined. The color should be clear amber, or yellow, and the odor should not be un- 
pleasant. If fluid consumption is withheld after dinner, the specific gravity of a morning 
specimen will usually exceed 1.020, and this is satisfactory evidence of normal tubular 
concentrating capacity, for practical purposes. The qualitative tests for sugar and protein 
should be negative and there should be no appreciable urinary sediment after centrifugation, 
other than a few leukocytes in the male or some squamous, vagina] epithelial cells in the 
female. 
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When bacteria are seen in the sediment of freshly voided urine it follows that they were 
present in the lower urinary tract. With stasis, such as that associated with prostatic 
obstruction, there may be a very low grade infection of the prostate gland or the bladder wall, 
sufficient to supply bacteria to grow in the warm, favorable culture medium with which the 
bladder is continually supplied, yet with insufficient tissue reaction to supply clumps of pus 
cells. When pus cells are seen, often agglutinated in clumps, the infection is associated with 
inflammation, and this may be the cause of such symptoms as dysuria, malaise, and fever. 
Infection of the lower tract alone does not ordinarily cause proteinuria. Serum contains 
60 to 70 mg. of protein per milliliter, and several milliliters may be exuded, diluted in the 
daily volume of urine, without production of a perceptible proteinuria. Rare, exudative 
cystitis will confuse the issue. However, in general, proteinuria with bacteruria and pyuria 
may be taken to indicate renal disease. 

Proteinuria may result from an abnormality of serum protein formation, such as that 
found in patients with multiple myeloma. -Bence-Jones’ protein has an abnormally small 
molecular size, compared to serum proteins, and consequently can slip through a normal 
glomerular membrane. Other abnormal proteins, such as hemoglobin formed by intra- 
vascular hemolysis, may also permeate the normal membrane. Under certain conditions, 
normal serum protein itself may permeate the glomerular membrane, as in patients who have 
received massive doses of serum albumin by intravenous administration. But, by and large, 
proteinuria is the result of renal disease, and the degree of proteinuria is often characteristic 
of the specific pathologic process. Thus, in renal infections the rate of proteinuria rarely 
exceeds 5.0 Gm. per day, while in degenerative tubular disease (for example, nephrotic syn- 
drome, acute renal ischemia syndrome, and toxic nephrosis) the rate of proteinuria may 
exceed 15.0 Gm. per day. For these reasons, determination of the exact rate of protein 
excretion in a timed and measured urine specimen may have valuable diagnostic significance. 

Hematuria is often of important diagnostic significance to the surgeon, since upon the 
discovery of hematuria may hinge the decision to operate. The common significance, which 
every student learns, is that hematuria associated with right-sided abdominal pain probably 
signifies a urinary calculus rather than acute appendicitis. It is important for the surgeon 
to remember that the hematuria of acute nephritis is usually gross, and the blood acquires 
the coffee-color of acid hematin before it is voided. Painless hematuria, without other 
symptoms, especially in the patients who are past middle age, may signify renal tumor. It 
is often forgotten that hypertension may cause a ‘‘renal epistaxis,’’ just as nasal epistaxis 
is often caused. The occurrence of ‘‘renal epistaxis’’ is most frequent in patients who are 
also uremic, with the bleeding tendency that usually accompanies uremia. In young patients, 
hematuria may result from purpura of the Henoch-Schinlein type. In such a case it is 
critically important to avoid instrumentation, since the trauma of ureteral catheterization 
may occlude the ureters and cause acute anuria. 

Casts have a special significance in that they are formed within the tubules of the 
renal parenchyma. Thus, materials which are included in the substance of a cast must have 
been present in the kidney itself. For example, casts which include erythrocytes indicate 
that the blood originated within the rénal substance and could not have been added during 
the passage through the lower tract, a conclusion which cannot be based upon the simple 
observation of hematuria. The same inferences may be applied to cells which are included 
in the body of a cast. Such cells must be derived from the tubular epithelium and indicate 
death and desquamation of the tubular lining. When such cells contain fat globules, they 
further indicate that the tubularvepithelium had undergone fatty degeneration before 
desquamation, and this observation is pathognomonic of the specific pathologic process 
responsible. 

Cellular casts are formed by the conglutination of desquamated, dying tubular epithelial 
cells. After the cast is formed, disintegration of the cells continues, first with the loss of 
cell boundaries and formation of large granules, then with the formation of small granules, 
and finally with the fusion of all constituents into a waxy mass of high refractive index. 
The predominant nature of casts observed in the urinary sediment serves as a rough indicator 
of renal functional status. With diminished flow of urine through each nephron, local stasis 
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occurs and the predominant cast type reflects the increased time for disintegration, In 
addition, casts are not ordinarily formed within the large collecting tubules. With severely 
impaired renal function the whole group of nephrons which empty into one collecting tubule 
may be affected. With this circumstance, urine flow through the collecting tubule may be 
reduced and casts will form with the large diameter characteristic of such large tubules. 
These casts, usually called broad casts, are also called ‘‘renal failure casts’’ since they are 
almost invariably associated with azotemia. 

Miscellaneous other objects may be found in the urinary sediment, and it is important 
to know when objects should be ignored. Such judgment may be gained only by experience. 
Rotifers from fresh water used to rinse the container may be mistaken for parasites, which, 
with the exception of Trichomonas vaginalis, are rarely found in the urine. Motile sperm, 
occasionally found in male urine, may be mistaken for bacteria. The significance of crystals 
has been overemphasized by early pathologists, and, while crystals may usually be identified 
from their appearance, the knowledge gained is not ordinarily of clinical value. Chemical 
tests for a wide variety of unusual substances may be performed, and these are of diagnostic 
value in rare cases, such as pentosuria, cystinuria, and porphyrinuria. 

Even a critical and observant look at the urine may provide valuable clinical informa- 
tion. Bacteruria and pyuria are often obvious at a glance. Impaired renal function may be 
revealed by the pale, dilute appearance of the morning specimen. Jaundice may first be 
evident in the urine, not by the typical yellow foam produced by bilirubin, but from the 
odd, dark, brownish-yellow color associated with urobilinogen and urobilin. Hematuria may 
not be evident at the first glance, but, since erythrocytes sediment more rapidly than other 
cells and casts, a red tip may often be seen under the button of centrifuged sediment, in the 
tube. 

In recent years Papanicolaou has emphasized the value of information obtained from 
examination of desquamated material from the surface of internal organs. Recently the 
Papanicolaou technique has been applied to the urinary sediment for the detection of 
desquamated malignant cells from the upper urinary tract. It is important to remember 
that a study of the urine and its sediment offers a direct avenue for approaching the condi- 
tion of the kidney, not only for the detection of malignant growths, but for direct informa- 
tion concerning the pathologic process in renal diseases. The chemical composition of urine 
further affords information concerning the kidney, and also concerning some aspects of 
general metabolism, in some ways reflecting its initial origin from the plasma. Few organs 
offer such ready and convenient access to the thoughtful clinician. 


rT. J. G. 


Case of Pityriasis Rubra Pilaris With Lesions of Buccal Mucosa. James Marshall. Arch. 
Dermat. & Syph. 66: 626, 1952. 


Lesions of the buccal mucous membrane are rarely found in cases of pityriasis rubra 
pilaris, and the classical authors, and many of those of the present day, either make no 
mention of such lesions or deny that they can occur. 


Report of Case 


‘V. H., a white South African, aged 27, complained of an eruption of one month’s 
duration. Nothing significant was noted in his personal or family history. 

‘He had a typical eruption of pityriasis rubra pilaris, with plaques of little hyper- 
keratotic papules on an erythematous background on the dorsa of the fingers, elbows, fore- 
arms, nape of neck, ischial tuberosities, and thighs. There was a marked hyperkeratosis of 
the palms and soles. 

‘<The whole mucous membrane of both cheeks from the angles of the mouth to the last 
molars and into the depths of the pouches between gums and teeth was uniformly grayish- 
white and rough and had the texture and appearance of frosted glass. These lesions bore 
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no resemblance to those of syphilis (at any stage) or of lichen planus (stretching the mucosa 


disclosed no streak or circle formation). The tongue, palate, and floor of the mouth were 


normal. 
‘* Histological examination of skin from one forearm showed a moderate degree of 
hyperkeratosis, patchy parakeratosis, and plugging of the hair follicles. The granular layer 
was prominent, and there was acanthosis with hydropic degeneration of the basal layer. 
The corium showed a mild perivascular infiltrate consisting mainly of lymphocytes. 
‘¢Treatment consisted of oral administration of vitamin A, 150,000 units daily, and 
the application of a keratolytic ointment twice daily. After three weeks there was a marked 
The hyperkeratosis of the palms and soles had almost vanished, and the 


improvement. 
The lesions 


papules had flattened in all the affected areas except on the dorsa of the fingers. 


on the buceal mucosa had entirely disappeared. ’’ 
" al 
te oO» © 


Crossed Fixed Drug Eruption From Two Antibiotics. Aston L. Welsh. Arch. Dermat. & 


Syph. 65: 232, 1952. 

Fixed drug eruption from Aureomycin was reported previously. 

Terramycin, ingested on two oceasions between periods of ingestion of Aureomycin and 
preceding fixed eruption produced by the latter drug, produced no untoward reaction. 


After eruption appeared from Aureomycin, terramycin was administered to complete 


treatment of an upper respiratory infection. Lesions of the fixed eruption from Aureomycin 


became more marked and persisted much longer than earlier episodes of eruption, in the 
same sites produced by Aureomycin alone. 

Six months later, terramycin (one dose) again taken for another attack of upper 
respiratory infection, was followed by pruritus and eruption. Pigmentation at sites of the 
fixed eruption from Aureomycin became more pronounced. 

This same series of events occurred a second time after a single dose of terramycin 
taken to determine positively that this drug was capable of producing the cross fixed drug 


eruption already described. 
Observation suggests some common sensitizing factor in Aureomycin and terramycin. 


ORAL SURGERY 


Clinical Aspects of Tumors of Maxillary Sinus. C. A. Heatly. 
1953. 
The embryologic development of the upper teeth and maxilla introduces both ectodermic 


and mesodermic elements in complex formations and favors the occurrence of cell rests of 


These, together with the mucous membrane lining the antrum, form the 
Be- 


Arch. Otolaryng. 57: 152, 


both varieties. 
source of the widely varied group of benign and malignant tumors found in this area. 
nign tumors include osteoma, fibrous osteoma, osteochondroma, myxoma, and an interesting 
group of tumors of dental origin, including adamantinoma (ameloblastoma) and odontoma 
of simple and mixed varieties. 

Certain of the tumors mentioned exhibit pathologie characteristics which are of suffi- 
cient clinical importance to merit a brief discussion. Adamantinoma (ameloblastoma) may 
be described as a central tumor, slow and intermittent in its growth, anatomically benign, 
but clinically persistent. Both solid and cystic varieties occur, the majority (80 per cent) 
being cystic. Although this tumor arises from the enamel organ, it never contains enamel. 
Adamantinoma is properly classified as benign, but its relentless and persistent recurrence 
if incompletely removed as the result of microscopic finger-like extensions into the surround- 
ing bone indicates that surgical removal must be thorough and radical if recurrence is to be 
avoided. Simple curettage has no place in the treatment of this tumor. There is, further- 
more, a proved incidence (4.5 per cent) of malignant degeneration with true regional and 


distant metastases, 
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The majority of tumors of the maxillary sinus develop slowly and often reach con- 
siderable size before causing well-defined symptoms. This statement applies to benign, as 
well as many malignant, neoplasms. The symptoms encountered in the malignant variety 
in their usual order of frequency include pain, swelling over the sinus (facial, alveolar, or 
orbital), nasal obstruction, nasal discharge, recurring epistaxis, and lacrimation. Pain in 
the upper teeth or the face, as well as facial paresthesia, may be a relatively early and 
puzzling complaint, but the others are actually evidence of advanced growth. Pain, how- 
ever, may also occur in benign expanding tumors, and many of the other symptoms so char- 
acteristic of a malignant growth may also be closely simulated. 

Roentgenographic studies of the sinus are of great value in diagnosis, as well as in 
treatment. In certain tumors, such as dentigerous cysts, adamantinoma, and osteoma, the 
characteristic roentgenographic findings may prove actually diagnostic. Evidence of destruc- 
tion of one or more of the bony walls of the antrum is commonly found in the late stages of 
antral malignant tumors. Watson in a series of 112 cases found roentgenographic evidence 
of bone necrosis in 83 per cent. It is important to emphasize, however, that similar changes 
may be found as the result of pressure erosion by expanding benign tumors, so that complete 
reliance cannot be placed on this finding. 

Biopsy, therefore, becomes the final arbiter and the only accurate basis for diagnosis 
and treatment. 

Treatment.—Surgical access to tumors of the maxillary sinus is provided either by the 
transantral approach through the buccoalveolar sulcus, combined, when necessary, with resec- 
tion of the adjacent hard palate, or by an external approach employing the usual or the 
modified forms of lateral rhino‘ my. The majority of benign tumors can be successfully re- 
moved by the peroral route, except the large tumors which require external management. 

Summary and Conclusions——Tumors of the maxillary sinus are infrequent and widely 
varied. They include not only frankly benign and malignant neoplasms but also an inter- 
mediate group exhibiting strong tendencies to local recurrence. In this region, as in others, 
progress in surgery, as well as radiotherapy, depends in part on a sounder understanding 
of the natural history of these tumors, including their invading and metastasizing tendencies. 
The wider range of operability created by the antibiotics and the newer techniques in anes- 
thesia, as well as improvements in irradiation therapy, should stimulate a renewed interest 


in the management of these tumors. 
2. oe G 


Corrective Procedures After Operations for Harelip or Cleft Jaw and Palate. (Ueber 
Korrektureingriffe nach Operationen von Lippen-Kiefer-Gaumenspalten.) Peter 
Koenig. Arch. klin. Chir. 269: 435, 1951. 


Failures after operations for harelip, cleft jaw, or palate require correction to im- 
prove function and the cosmetic effect. 

If a secondary operation is advisable, the author favors Trauner’s modification of 
Beau’s method. Such corrective procedure is usually indicated when failures occur in the 
region of the floor of the nose, the nostrils, or their roots. The main steps of Trauner’s 
operation are the complete covering of the floor of the nose on its oral side by a flap of 
the mucosa of the lip, and a transverse incision of the periosteum in front of the inferior 
concha. Adhesions on the inside of the nostrils should be removed and covered with 
Reverdin’s split grafts. 

Submucous septotomy in a craniocaudal and anteroposterior direction corrects a 
faulty position of the septum. 

It is difficult to have an operatively deformed palate regain its normal function. 
Dehiscence, abnormal shortness of the soft palate, or residual clefts can be anatomically 
corrected by a second operation but the physiologic effect is rarely satisfactory. The 
necessity of proper exercises after the first operation cannot be overemphasized. 

A chisel should never be used in operations for cleft palate, except for pushing the 
soft palate backward. The author is reluctant to remove the pterygoid hamulus because 
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the tensor veli is of great importance for correct speech. The structure is removed only 
if after mobilization of the soft palate the tissues cannot be approximated without tension. 

If after an operation for cleft palate the speech is impaired because the normally 
short uvula is not able to cover the epipharynx, either an obturator should be inserted or a 
method should be employed which approximates the uvula and the posterior pharyngeal 
wall. Either the soft palate is pushed backward or a plastic operation is performed on the 
posterior wall of the pharynx. 


Results of Treatment of Fractured Mandibles by the Anderson Splint. M. Stein, M. N. 
Tenbes, and 8S. Sher. Surg., Gynec. & Obst. 95: 289, 1952. 


Anderson splints were used in the treatment of 125 cases during the period 1948 to 
1950. Most of these cases were compound into the mouth, but only a few were compound 
externally. 

Sixty-three per cent of the cases were single fractures, and most of these (92 per 
cent) occurred either at the angle or in the horizontal ramus in about equal frequency. 
Only 6 per cent had fractures in the regivu of the neck of the condyle. Double fractures 
occurred commonly at the angle and horizontal ramus, or at both horizontal rami. Only 
very occasionally is the neck of the condyle the second fracture. 

The results were good in 95 per cent of the cases treated at Coronation Hospital. 
The 5 per cent that gave unsatisfactory results were difficult cases with multiple fragments, 
and perhaps the results would have been the same whatever the method of treatment. In 
addition, all cases in this group were notable in that the patients showed considerable 
delay before seeking treatment at the hospital. 

The argument used most frequently against the use of the Anderson splint is that 
it causes infection of the bone. However, no case can be recalled in which an osteitis 
occurred at the site of insertion of a pin, and none occurred in this series of 125 cases. 
There were eleven cases (8.8 per cent) of superficial pin track infection, which did not 
result in loosening of the pins and cleared up as soon as the pins were removed. Among 
the whole series there were 18 cases (8.6 per cent) of infection of the hematoma around 
the fracture site and three cases of local periosteal reaction. 


Advantages of the Anderson Splint 

‘*1, The splint is simple to apply. The whole operation is usually completed within 
thirty minutes. 

‘©2. The Anderson splint allows adequate immobilization with the advantage that 
neither feeding nor vomiting is a problem at all. 

‘<3. The mouth is kept much cleaner. This allays infection at the fracture site. 

‘<4, There is no residual stiffness of the temporomandibular joint after removal of the 
splints. 

‘*5. No unsightly scars will result. 

‘*6, Teeth may be unsuitable for wiring. 

‘7, It is one of the few methods which are applicable to the edentulous mandible. 

‘*8. It adequately immobilizes the posterior edentulous fragments in angular fractures or 
those in which the last molars have been removed. 

‘*9, It is ideal when there is an associated fracture of the maxilla. 

‘¢10. The patient is incomparably more comfortable. 

‘11. It can be used in nearly all cases of fractures of the mandible, except in children, 


where it may harm the permanent tooth follicles.’’ 
T. J. C. 


The Use of the Kirschner Pin in Fractures of the Condyle. K. L. Stephenson, and W. C. 
Graham. Plast. & Reconstruct. Surg. 10: 19, 1952. 
Two cases are presented to illustrate the usefulness of the Kirschner pin in main- 
taining a condylar fracture. 
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‘*Case I. Patient N. M., age 17, on 2/3/51, fell from a ledge while playing ‘cops and 
robbers.’ He was seen by us on 2/5/51, and had symmetry of the mandible with in- 
ability to open the mouth more than a finger’s breadth. Occlusion of the teeth was asym- 
metrical. X-ray revealed that he suffered a double comminuted fracture of the right side 
of the mandible. There was a vertical fracture line through the body of the right mandible 
anterior to the angle and extending into the vicinity of the root of the second molar with 
another fracture line extending anteriorly. There was a medial displacement of the distal 
fragment. The second fracture was through the base of the condyloid process of the right 
mandible with marked medial displacement of the proximal fragment. On 2/6/51 under 
intratracheal anesthesia surgery was performed. Through a short incision at the angle of the 
jaw a heavy Kirschner wire was placed through the mandibular fragments that were reposi- 
tioned manually. An effort was made to reposition the superior fragment but open reduction 
was necessary to rotate and elevate the displaced condylar fragment. An incision was made 
anterior to the ear to the zygomatic arch. The temporal and orbital branches of the seventh 
nerve were visualized and the joint capsule incised. By the use of an Allis forceps the in- 
verted fragment was rotated and elevated to position. A Kirschner wire was driven superiorly 
through the ramus of the mandible into this fragment. The wounds were closed. A Barton 
pressure dressing was applied and removed a few days later. The patient was placed on 
a fluid diet the first day and soft foods thereafter. Streptomycin and penicillin were adminis- 
tered for three days. The patient was discharged from the hospital on 2/9/51. On 2/16/51 
the postoperative examination by x-ray revealed the fractures to be well aligned and no 
evidence of erosion around the pins. On 4/3/51 the pins were removed under Pentothal 
anesthesia and the x-ray report of 5/1/51 showed no change in position or alignment of frac- 
ture fragments. The fracture through the body of the right mandible could no longer be 
seen and the fracture line through the base of the condylar process was barely visible. The 
patient was last seen 11/29/51. At this time he had had good function and no asymmetry.” 

7.6. G 


Osteomyelitis of the Maxilla. Ronald MacBeth. J. Laryng. & Otol. 66: 18, 1952. 


Although osteomyelitis of the maxilla was always an uncommon disease, it is second 
only to osteomyelitis of the frontal bone when involvement by this disease of the skull 
alone is considered. However, since the advent of antibiotics the condition is rare, and the 
course and prognosis of osteomyelitis of the maxilla have changed from grave to benign. 

The acute form is most common in children and young adults; the chronic form, in 
older persons. Operative injury or direct infection from the teeth or the antrum is the 
usual etiological factor. 

The maxilla is composed of a spongy alveolar mass of medullary bone within a thin 
outer layer of compact bone, and infection is more likely to occur if it is introduced via 
the spongy bone. The blood supply for this area is derived almost entirely from a single 
trunk, the internal maxillary artery, the branches of which form anastomosing loops 
or arcades. As a consequence of this blood supply, sequestra conform with the arterial 
arcade system. However, when the internal maxillary artery itself is thrombosed, 
the entire upper jaw sequestrates. Because of the lack of a subperiosteal network of 
vessels, bony regeneration after infection is almost entirely absent. In fulminating cases, 
the infection may spread to neighboring bones. Orbital cellulitis and cavernous 
thrombosis are due to direct spread. 

The symptoms of deep boring facial pain and pyrexia followed by swelling, trismus, 
and facial anesthesia are sufficient to make the diagnosis of osteomyelitis of the maxilla. 
There is a nasal discharge which increases with the process. Ocular symptomatology in- 
cludes epiphora, proptosis, impaired mobility, and blindness. Swelling may be found over 
the ascending process, in the canine fossa, over the palate, and in the lateral nasal wall. 

By vigorous treatment with penicillin early in the disease surgery may be avoided 
entirely. Often the cases may resolve without sequestra. If left untreated, the disease 
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may spread to other bones. Septicemia or intracranial complications may kill the patient. 
The treatment for the disease consists of the administration of penicillin, draining of the 
pus, and then removal of sequestra if they occur. 

Osteomyelitis in sucklings is an acute infection of staphylococcal origin, spreading 
probably from a germ of a first molar tooth. The infection may proceed from the mother’s 
breast, an attendant’s fingers, or a feeding bottle. Swelling of the face and lower eyelid 
is usual. Infection of the antrum is secondary only. The treatment in this group is the 


same as that given older patients. 
T. J.C. 


Consideration of 180 Cases of Typical Fractures of the Mandibular Condylar Process. 
W. D. Maclennan. Brit. J. Plast. Surg. 5: 122, 1952. 


One hundred and eighty cases of mandibular condylar process fractures are discussed. 
Most fractures occur low on the condyle, but when the fracture is nearer the head there 
is often an accompanying dislocation. 

When first seen, the most common findings are pain and swelling just below the 
zygomatic arch and just anterior to the ear, limitation of mandibular movement, displace- 
ment of the mandible to the injured side, malocclusion, and masseteric spasm. 

Contrary to previous opinions, the author believes that osseous union is a frequent 
result. Complete immobilization for fourteen days, and controlled, limited motion for 
another fourteen days are utilized. This is more important than proper alignment of the 
fractured fragments. Condylectomy may be necessary on rare occasions to correct a 
malalignment. Pin fixation and transosseous wiring seem to be no better than intraoral 
fixation. 

Results in this series have been excellent, although radiographic deformity is a com- 
mon sequel. Postreduction limitation of movement was never seen; pain was present in 


only two patients in the series. Other complications are conspicuous by their absence. 
par Pm ee 


Contribution to the Surgical Treatment of Central Tumors of the Mandible. (Beitrag 
zur chirurgischen Behandlung der zentralen Geschwuelste des Unterkiefers.) Harry 


Mennig. Chirurg 3: 123, 1950. 


A roentgenogram of the mandible may demonstrate an area of diminished density 
which sometimes resembles a cyst. Clinically, a bulging of the external or medial surface 
of the mandible is observed. These tumors may not manifest any symptoms. In some 
cases neuralgia suggests an x-ray examination which may lead to the discovery of the 
tumor. One has to differentiate between (1) benign tumors such as adamantinomas, soft 
and hard odontomas, dermoid cysts, central mixed tumors, central fibromas, central 
angiomas, central giant-cell tumors, central granulation tumors, and (2) malignant tumors 
such as primary carcinomas, myelogen sarcomas (Ewing’s tumors), solid adamantinomas 
(with or without infiltrating tendency), central fibrosarcomas, metastatic carcinomas, and 
sarcomas. Occasionally some of the benign tumors such as central fibromas or, more often, 
adamantinomas become malignant. 

In the treatment of malignant central tumors of the mandible, radical resection of 
the mandible by external incision is the method of choice. Neck dissection and deep 
x-ray irradiation may follow. Intraoral resection is recommended by various authors for 
benign central tumors. Only in the case of an adamantinoma, with or without a tendency 
to infiltrate, should radical resection of the mandible take place. X-ray or radium treat- 
ment usually is not applied in the latter. The same consideration is applicable in cases of 
central tumors whose microscopic diagnosis is not available before the operation; i.e., they 
should be attacked by external incision in order that treatment may be either conservative 


or radical according to the findings at operation. 
s. 2. &. 
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MALIGNANT ORAL TUMORS 
Cancer of the Gums. Charles L. Martin and Edward J. Craffey. Am. J. Koentgenol. 67: 


420, 1952. 

Out of 218 consecutive cases of carcinoma of the mouth treated over a three-year 
period, 87 cases were carcinoma of the gum. 

Interstitial irradiation with low intensity radium needles was the treatment used; 
doses varied from 6,000 to 12,000 gamma, The pattern of insertion of the needles was 
very carefully planned and an attempt was made to make the procedure as atraumatic as 
possible. Lymph node metastases were treated with a combination of low intensity 
radium needles and x-ray therapy. Surgery was used only as a secondary procedure to 
remove irradiation necrosis or patches of uncontrolled cancer. The authors obtained a 40 
per cent five-year cure rate in their series, which is considerably higher than any reported 
previously. They attribute this not only to their technique, but perhaps to the relatively 
earlier diagnoses. A relatively low incidence (13.7 per cent) of irradiation necrosis of 
bone was encountered. They believe that this incidence can be further reduced by avoid- 
ing certain procedures such as: 

1. The use of radium needle patterns inside and outside the cheek in close proximity 
or with simultaneous use of needle patterns in the mouth and submaxillary regions, with 
heavy x-ray dosage concomitantly. 

2. The use of radium needles in the mouth after the previous use of heavy x-ray 
therapy. 

3. Improper insertion of the needles so that they are too close together. 

4. Repetition of a radium needle implantation in the same area in a period of six 
months. 

Good results were obtained even in patients having carcinoma involvement of the bone. 
The authors believe that the chief advantage of the low intensity needle method over x-ray 
therapy is the fact that normal tissues are not subjected to x-ray radiation. With large 
irregular tumors, the needles can be distributed so as to obtain a rather uniform dosage 
restricted almost entirely to the tumor. There are many illustrations of the various needle 


patterns used. 
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Squamous Cell Carcinoma of the Floor of the Mouth. Walter L. Mattick, Donald J. Mee- 
han, and John P. Haberlin. Surgery 31: 575, 1952. 


Carcinoma in the floor of the mouth is more often seen in men of the 51- to 60-year 
age group. Seventeen per cent of intraoral cancer occurs in this age group. 

Radiation in some form was used in treating 82 patients. The five-year cure rate for 
the entire group was 18 per cent. The five-year cure rate for the patients without in- 
volvement of the neck nodes on admission was 35 per cent. The patients with metastatic 
neck nodes showed a 6 per cent five-year cure rate. 

Complications from radiation to the floor of the mouth are not unusual. Pain 


radio-osteomyelitis, and oral fistulas are a few of the reactions. 
7. &. @ 


NEUROLOGICAL DISEASES OF THE FACE 

Facial Neuralgias. R.A. Money. Australian & New Zealand 22: 25, 1952. 
This article summarizes the author’s views on the diagnosis and various forms of 
treatment of facial neuralgias; these neuralgias are discussed under nine subheadings, as 


follows: 
“1, Trigeminal neuralgia should be diagnosed only if it conforms to very character- 


istic and definite features. It is paroxysmal, spasmodic, of short duration, and has spon- 
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taneous remissions, The pain is stabbing, lancinating, and excruciating. Trigger points 
are usually present. Flushing, salivation, and lacrimation are common accompaniments. 
Treatment is best performed by fractional or complete resection of the sensory root of the 
gasserian ganglion in Meckel’s cavity. The authors prefer the subtemporal extradural 
approach, Dandy’s unilateral suboccipital approach with division of the sensory root close 
to the pons is suggested when ophthalmic pain is present. Trophic changes of the cornea 
are then less apt to occur. Intramedullary tractotomy also has the advantage of sparing 
corneal sensation. Mesencephalie tractotomy is mentioned as a more difficult procedure 
carrying a higher mortality. Alcohol injections are discussed as only temporary measures 
in poor risk patients. 

“2. Trigeminal neuritis and postherpetic neuralgia are caused by a virus infection 
usually of the ophthalmic division resulting in herpes zoster ophthalmicus and appearing 
some days after the onset of the pains. Vitamin B deficiency is listed as an occasional 
cause. Chloromycetin and aureomycin are advised when a diagnosis of herpes zoster is 
suspected. Anesthesia dolorosa (continuous pain in an area of numbness) often persists 
in a severe and intractable form. Alcohol and surgery on the gasserian ganglion are 
contraindicated. If subcutaneous injections of local anesthetic agents bring temporary 
relief, an undercutting of the involved skin area is advised by the authors. 

“3. Anterior migrainous neuralgia is regarded as a vasomotor disturbance of the 
vessels of the dura, especially the middle meningeal artery. The pain is referred to the 
temple, cheek, eyes, and jaw; it is paroxysmal and periodic. Lacrimation and eye ball 
congestion are present. If novocain blocks interrupt an ‘attack,’ alcohol injection of 
the supraorbital or infraorbital nerves may be successful. 

“4, Neuralgia of vascular origin may be referred to any facial area. This pain is 
chronic, dull, burning and throbbing. If temporary relief is obtained by pressure, over, 
or novocain injection around, the superficial temporal artery, the vessel should be ligated 
and a section removed. 

“5. Sympathetic hemicrania is a deeply seated burning or throbbing pain which may 
occur behind the ear or in the occiput as well as the face. Sweating, lacrimation, and 
nasal congestion may be accompaniments. If stellate block affords relief the diagnosis 
is confirmed and removal of the ganglion indicated. 

“6. Chronic neuralgia of the face and jaws (‘atypical facial neuralgia’), a psychalgia, 
often has vasomotor accompaniments. If psychiatric treatment fails the authors suggest 
consideration of prefrontal leucotomy. 

“7, Costen’s syndrome of temporomandibular joint strain may oceur when the condyle 
of the mandible does not take its place normally in the articular portion of the glenoid 
fossa throughout the various movements of the mandible. Symptoms consist of dull ear 
pain, tinnitus, and stuffiness in the ears. Pain and paresthesias may occur over the face. 
There is usually tenderness over the joint. Treatment is by temporomandibular joint re- 
habilitation. 

“8. Neuralgias due to cranial and extracranial tumors (including aneurysms) are 
usually constant and gradually increase in severity. Loss of function of the fifth or other 
cranial nerves is often present. Acoustic neuromas, meningiomas of the petrous ridge, 
aneurysms of the circle of Willis, arteriovenous fistulas between the internal carotid artery 
and the cavernous sinus, and basilar arachnoiditis are cited by the author as possible 
causes. 

“9, Neuralgias of central origin are rare. Brain stem lesions causing irritation of 
the descending tract of the trigeminal nerve may be the cause. Leuctomy, as a last re- 
sort only, is the only suggested manner of treatment.” 


7. a 
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Operative Oral Surgery 


MULTIPLE FACIAL FRACTURES 
Report of a Case 


CoLONEL FRepEeRICK H. RICHARDSON AND CapTAIN BERNARD M. CoHEN,* 
DenTAL Corps, UNrTeEp States AIR FORCE, 
Scorr Arr Force Base, IL. 


NTRODUCTION.—Fourteen facial fractures sustained in an automobile acci- 
dent were treated with headeap, cast silver mandibular splint, and cranio- 
mandibular fixation. 

Chief Complaint.— On Nov. 27, 1951, a white man, aged 23, was brought 
to an Air Foree base dispensary. The patient’s face was severely lacerated 
but the injuries had been sutured. There was some oozing from the lacera- 
tions. He was in obvious distress. 

Mode of Onset.—The patient was in an automobile accident on Nov. 25, 
1951, about 8:30 p.m. He was first taken to a civilian hospital for emergency 
treatment. The patient did not regain consciousness until the following day. 
He could remember nothing of the accident. He was treated on an emergency 
basis, and the soft tissue lacerations were closed. When his general condition 
had improved he was transferred to the Air Force base via ambulance and was 
seen on the second clinical twenty-four hour period. 

Extraoral Examination.—The patient evidenced considerable difficulty in 
breathing. Both eyes were ecchymosed in the infra- and supraorbital regions 
and were partially closed by edema. The sclerae of both eyes were markedly 
injected. The lower left eyelid had been sutured from the midline of the lower 
lid downward to another laceration which ran transversely across the face 
and nose. The base of the nose on the same side contained another sutured 
sear. The upper lip was also sutured. A transverse sear was noted beneath 
the right eye and a second large sear was noted which started at the upper 
lip and extended backward for about 3 inches. The remainder of the face 
was covered with contusions and other minor lacerations (Fig. 1). There was 
crepitation in the region of the nasal bones and the left zygoma. There was 
tenderness along both carotid sheaths. The patient had diffieulty in swallow- 
ing. 

Intraoral Examination.—The patient had marked trismus. Any attempt 
to open the mouth elicited crepitus in the region of the lower central incisors. 





From the United States Air Force Hospital. 

The opinions and assertions contained herein are the private ones of the writers and 
are not to be construed as official or reflecting the views of the United States Air Force or 
the United States Air Force Service at large. 

*Chief, Oral Surgery Section, Morrisania City Hospital, New York, N. Y.: on active 
duty with United States Air Force. 
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Marked displacement indicating fracture in this region was noted, Palpation 
of the maxilla showed it to be freely movable and fractured through the mid- 
line. The tongue was severely lacerated, the right anterior half being sepa- 
rated as far as the midline. This portion showed signs of sloughing. The floor 
of the mouth was raised and tender to palpation as far back as the third molar 
region. The uvula and soft palate were eechymosed. The upper anterior teeth 
were missing. There was a constant leakage of serous and mucous material 
from the nose. It was difficult to estimate whether cerebrospinal leakage was 
present at this examination. 

Neurological Examination.—The patient was disoriented at first, but later 
beeame alert and responded well to questions. The pupils reacted normally to 
light. The fifth, seventh, and twelfth nerves could not be evaluated at this 
time. He heard well in both ears. Motor power was good in all extremities. 





Fig. 1.—Frontal view. Appearance of patient on admission Nov. 27, 1951. 


Impression: (1) Cerebral coneussion—severe; (2) multiple facial frae- 
tures; (5) possible basilar skull fracture. 

Physical examination was essentially negative and with the exception of 
an elevation in temperature to 101° F. there was no contraindication for sur- 
gery in a few days. 

Laboratory examination was essentially negative with the exception of 
an elevated white count of 13,300. 

X-ray Examination.—Skull examination failed to reveal any fractures or 
bony depressions. Slight kyphotic angulation was seen at the fourth and fifth 
segments with minimal depression of the anterior superior margin of the fifth 
cervical vertebrae. These findings represent minimal injury. 
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The mandible revealed a fracture in the right lateral incisor region. A 
separate small, triangular fragment was formed by the fracture lines to make 
an inverted V with the apex at the lateral incisor region. The fragments were 


not widely separated. (Fig. 2.) 





Fig. 2.—Drawing of skull showing extent of fractures. 


The facial bones revealed fracture of the lateral walls of both antra. The 
inferior orbital rim and the lateral orbital rim on the left side were also frae- 
tured. The left zygoma was fractured and depression of the malar bone was 
evident (Fig. 3). There were multiple fractures involving the nasal bones 
and the region of the juncture of the nasal bones with the frontal bones. The 
nasal bones were displaced toward the right as indicated by the relationship 
of the fractures near the junctures of the nasal wings with the maxilla. The 
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Fig. 3.—-Nov. 27, 1951. Profile view of zygomas showing fracture of left malar bone. 





Fig. 4.—Nov, 27, 1951. Waters’ position showing fractures through both orbits, nasal septum, 
and nasal bones, 
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frontal and antral sinuses were densely clouded. The clouding present in the 
ethmoidal region was no doubt associated with fracture of the ethmoid sinus 
walls (Fig. 4). The medial orbital rims through these fractures could not be 
identified. There was a horizontal maxillary fracture which was separated 
from the maxilla and other facial bones as well as a fracture through the mid- 
palatal suture (Fig. 5). 


Tentative diagnosis: 
Facial fractures in the following regions: 
1. Fracture, simple, complete, left zygomatic process of the temporal bone. 


2. Fracture, simple, complete, left zygomatic bone, fractured through 
frontozygomatic suture and orbital rim. 





Fig. 5.—Nov. 27, 1951. Lateral head x-ray showing fractures in nasal and maxillary regions. 


3. Fracture, simple, complete, left zygomatic bone, fractured at junction 
of orbital process with great wing of the sphenoid. 

4. Fracture, simple, comminuted, left maxilla, complete, vertical through 
the infraorbital ridge downward through the anterior wall of the antrum. 

5. Fracture, complete, compound, left maxilla, intermaxillary suture. 

6. Fracture, simple, left maxilla, complete, horizontal, through alveolar 
process from midline to the tuberosity. 


7. Fracture, simple, comminuted, left palatine bone. 
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8. Fracture, simple, ethmoid bone, complete, extending through the per- 
pendicular plate, displaced posteriorly. 

9. Fracture, simple vomer, 

LO. Fracture, simple, comminuted, right palatine bone. 

11. Fracture, simple, comminuted, left nasal bone, fractured through the 
midbody and at junction with the frontal bone and left maxilla. 

12. Fracture, simple, right nasal bone, fractured at junction with frontal 
bone and right maxilla. 

13. Fracture, simple, right maxilla, complete horizontal, extending through 
the alveolar process from the midline to the tuberosity and being continuous 
with the horizontal fracture of the left maxilla. 

14. Fracture, compound, comminuted, mandible, complete, fracture line 
running from right lateral incisor tooth vertically through the symphysis and 
horizontally to join fracture line running from the left first premolar tooth 
to lower border. One fragment containing right central ineisor, left central 
ineisor, and lateral teeth. 

Treatment.—The patient was admitted to the hospital Nov. 27, 1951. 

Orders on admission consisted of: bed rest; complete blood count, urine, 
serology; fluids by mouth as tolerated; soft and liquid diets; blood pressure, 
pulse, and respiration every two hours; 1,000 ¢.c. 5 per cent glucose and saline 
intravenously; normal saline irrigations intraorally every four hours; clean 
lacerations and eyes as needed; procaine penicillin, 300,000 units, twice daily ; 
tetanus toxoid booster, 0.5 e.c.; Codeine sulfate, 1 gr. every four hours as 
needed; Lederplex, 30 drops, twice daily. 

The patient’s general condition was fair considering the extent of his in- 
juries. He was extremely uncomfortable due to the pain and the constant 
flow of mucus from his nose and saliva from his mouth. The perpendicular 
plate of the ethmoid and the vomer were both broken and the septum com- 
pletely deviated. The nasal and ethmoid fractures associated with these in- 
juries made fracture of the eribriform plate a definite possibility. The pres- 
ence of cerebrospinal rhinorrhea was not definite. It was decided to wait 
until the general picture improved before reducing the fractures. 

The blood pressure on admittance to the ward was 120/70; pulse, 88; 
respiration, 20; temperature, 100° F. This remained constant through the 
first night and morning. After the patient had been x-rayed the blood pres- 
sure rose to 138/68 and by noon had climbed to 144/70; temperature, 100° F-; 
pulse, 84; respiration, 16. It was obvious that movement of the patient was 
not yet indicated. The patient had extreme difficulty in taking fluids by 
mouth and found it almost impossible to sleep because of difficulty in breathing 
through the fractured nasal apparatus. 

November 29 and 30 showed a gradual improvement in the general con- 
dition of the patient. He was better able to take fluids by mouth and slept 
through the night. Blood pressure was 136/50; pulse, 88; temperature, 99.8° 
F.; respiration, 22 on November 29. On November 30 the blood pressure was 
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124/78; temperature, 99.2° F.; pulse, 76; respiration, 18. The only time he 
complained of pain was around 12:00 p.m. and 3:00 or 4:00 a.m. The sedative 
used was one grain of codeine intramuscularly and averaged about twice daily 
at the times indicated. 

On the sixth day of the accident and the fourth day in the hospital the 
patient’s condition permitted his being moved to the dental clinic in a wheel 
chair. Examination of the mouth was again undertaken. The palatal vault 
contained a large blood clot and the edges of the fracture of the midpalatal 
suture were displaced about 5 mm. and slightly overlapped. The anterior edge 
of the left side of the tongue had sloughed and was removed with a scissors. 





Occlusal view of cast silver splint with bar and connector from Roger Anderson set in 
place. Note buccal loops and button for tightening splint in place. 


Fig. 6. 
The lower right lateral incisor was so loose that it was picked out of the mouth 
with no difficulty. The facial lacerations were cleansed and the sutures re- 
moved. 

By December 1 (the seventh day after the accident) the edema had sub- 
sided considerably. It was noted that the intake of fluids was only 1,200 c.e. 
daily and the output averaged 2,400 ¢.c. The difference was made up with 
1,000 e.c. of Amigen every second day and 1,000 ¢.e. 5 per cent glucose and 
saline on the other days. 

The temperature had dropped to 98° F. on the eighth day and the blood 
pressure was at a stable level, 120/70. It was decided that impressions could 
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be taken without danger to the patient. This was accomplished on December 
3 (ninth day). 

In order to obviate the possibility of severe respiratory difficulty, a trache- 
ostomy was accomplished on Dee. 2, 1951. 

In the interim a cast silver splint was constructed for the mandible, which 
encompassed the buecal and lingual surfaces as well as the interproximal 
spaces. The splint was open on the buccal aspect and a button provided with 
which to tighten the appliance in place (Fig. 6). An opening was also pro- 
vided for the attachment of the splint by means of a connecting bar to a 
headeap. 





Fig. 7.—Dec. 8, 1951. Lateral view of patient following reduction of all fractures. Note 
nasal reduction appliance. 


On Dee. 6, 1951, a headeap was constructed of plaster and a retaining 
appliance embedded within the cap. The connectors and links of a Roger 
Anderson set were used to provide attachment of the mandibular splint to the 
headeap. 


Preoperative Orders.—No food or fluids after 10:00 p.m. on December 6; 
morphine sulfate, % gr., atropine sulfate, 49 gr. at 7:00 a.m.; nembutal, 3 gr., 
at bedtime; complete blood count and urine. 

The patient was brought to the operating room at 8:00 a.m., Dee. 7, 1951. 
Anesthesia was begun with 2.5 per cent Pentothal Sodium and an attachment 
was joined to the tracheotomy tube already in place. Nitrous oxide-oxygen 
was given through the tracheotomy tube in addition to the Pentothal Sodium 
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by vein. When anesthesia was established, the mandibular splint was placed 
in the mouth and wired through the interproximal spaces. Since this was not 
felt to be adequate, two circumferential wires were passed, one in the pre- 
molar region on each side. This was accomplished with a cannula and trocar 
passed through the floor of the mouth on the lingual of the mandible. An 0.013 
gauge wire was passed from the inside to the exterior opening and left in situ as 
the cannula was withdrawn. The trocar and cannula were then passed along the 
bueeal surface of the mandible to emerge through the same skin opening 
through which the wire had been passed from the lingual. The trocar was 
withdrawn and the wire previously described was passed back through the 
cannula into the mouth. The wire was then passed through an opening on 
the side of the splint and twisted tight. The same procedure was repeated on 
the opposite side. After reducing the mandibular fracture by the method just 
described a Winter arch was wired into place in the maxilla. 

The mandible was positioned in centric and a Roger Anderson bar con- 
necting the splint to the headeap was tightened into place. This fixed the 
mandible in a rigid position. The ear, nose, and throat service then reduced 
the nasal fractures and replaced the septum into normal alignment. A con- 
necting bar was covered with rubber tubing and inserted into the nose to main- 
tain the nasal reduction. While the nasal fractures were thus held the bar was 
fastened to the retaining appliance and rigidly attached. Elastic traction was 
then placed on the maxilla and connected to the fixed mandible. With manual 
help the position of the maxilla was materially improved (Fig. 7). 

It was found that the left malar bone could be easily lifted. Two Roger 
Anderson pins were inserted into the bone and the reduction accomplished. 
The pins were then connected to the frame on the headeap to maintain the 
reduction. The anesthesia was discontinued after the nasal reduction. The 
patient reacted at the completion of the malar reduction. He was returned 
to his bed in excellent condition. Blood pressure was 128/80; pulse, 100; 
respiration, 24; the duration of the anesthesia was two hours, twenty minutes. 

Postoperative Orders.—Procaine penicillin, 300,000 units daily ; Demerol, 
100 milligrams every four hours for pain; 1,000 ¢.c. 5 per cent glucose in saline ; 
liquid diet as tolerated; suction through tracheotomy tube and mouth as 
needed. 

Upon return to the ward the patient’s blood pressure rose to 160/100; his 
pulse inereased to 120, but his respiration rate remained constant at 24. The 
mouth and tracheal tube were suctioned and 100 mg. Demerol given to con- 
trol pain. Two hours later the blood pressure was 166/104; pulse, 104; tem- 
perature, 100.2° F. Six hours postoperatively the blood pressure was 152/78; 
pulse, 88; temperature, 100.6° F. At 6:00 a.m. the morning of December 8 
the blood pressure was 152/98; pulse, 76; respiration, 16; temperature, 99.4° F. 
By 6:00 p.m. December 8 the blood pressure was 120/70 and the general picture 
was good. The patient required Demerol about every six to seven hours on 
the first three postoperative days. The intensity of his pain decreased daily 
so that after the tenth postoperative day it was seldom necessary to administer 
Demerol. 
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After the second postoperative day the patient’s fluid intake was 2,200 
e.c. While his output was 1,500 e.e. The difference between intake and output 
may be attributed to the loss of moisture from the skin. A high protein fluid 
and soft diet was well tolerated. 

On December 13 (seventh postoperative day) at 2:00 a.m. the patient 
suddenly began to hemorrhage from the mouth. The elastic traction was re- 
leased, the mandible loosened from the headeap, and a large blood clot aspi- 
rated from the mouth. <A small bleeding point located beneath the tongue was 
controlled with pressure. A sharp spot on the cast splint was smoothed and 
the mouth realigned in occlusion. The rubber bands were replaced with wire 
ligatures since the occlusion was excellent at this time. 





Fig. 8.—Dec. 20, 1951. Lateral view of facial bones showing reduction appliance in position. 
Note circumferential wires and excellent alignment of fractures. 

The nasal pack and reduction apparatus were removed on December 19. 
For the first time there was an almost complete lack of nasal secretion’ and 
the patient was able to breathe easily through his nose. The tracheotomy tube 
was removed and the opening closed with an adhesive tape butterfly. 

The patient was seen daily and oral hygiene maintained. On December 
20 (fourteenth postoperative day) the pins were removed from the left malar 
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bone and the fracture appeared to be in good alignment. Ear, nose, and throat 
service reported that a perforation of the nasal septum was present but that 
the septum was in the midline and the nasal secretions were normal (Fig. 8). 

The patient was seen daily until Jan. 7, 1952, the reduction appliance hav- 
ing been in place for two months. The connection from the headeap to the 
splint was opened and the intermaxillary ligatures were removed. The maxilla 
was tested for mobility and found to be united. There was a small well-defined 
ridge present in the midpalatal line in the site of the previous fracture. The 
tongue had healed and was normal in color and movement. The patient was 
able to open and close in centric relation about 20 mm. 





Fig. 9.—Feb. 11, 1952. Lateral view of facial bones after removal of appliance. 


On Jan. 10, 1952, the headeap was removed, the mandibular splint un- 
wired, and the circumferential wires removed with the splint. When the 
mouth was cleaned an area of tenderness was noted in the right submaxillary 
space which was probably due to a mild infection following removal of cir- 
cumferential wiring. On January 11 the submaxillary area began to develop 
fluctuation. The patient was placed on hot magnesium sulfate compresses and 
by January 14 definite fluctuation was present. Linear cutaneous Novocain 
anesthesia was used and the area opened extraorally. A quantity of yellow- 
white pus and blood was evacuated. The material was used for culture and 
smear. A drain was placed. The lower right central incisor which was loose 
and showed periapical involvement was removed under procaine infiltration. 

Culture Report.—Moderate number of gram-positive cocci oceurring in 
clusters and chains on a direct smear were seen. Hemolytic Staphylococcus 
albus and nonhemolytie streptococeus were isolated on differential media. 
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X-ray Examination Jan. 9, 1952.—Examination of the facial bones fol- 
lowing manipulation and fixation of the fragments revealed evidence of ex- 
cellent relationship; healing was progressing satisfactorily. The orbits were 
not clearly outlined due to technical difficulty afforded by the immobilization 
apparatus. 

X-ray examination on Feb. 11, 1952, showed excellent relationship of all 
previously described fractures. The reduction appliance had been removed 
and healing with callus formation was evident. Slight clouding of both antra 
was noted, but with marked improvement over the previous reading (Fig. 9). 





Fig. 10.—May 5, 1952. Final appearance of patient on completion of case. 


Ophthalmologic consultation was sought because of persistent lacrimation 
of both eyes. It was thought that both lacrimal ducts were cbstructed due to 
the original trauma of the nasal bones. 

Ear, nose, and throat consultation disclosed visual acuity, 20/100 O.D., 
20/70 O.S., without correction. Glasses were formerly worn but had been 
broken in the accident and as yet had not been replaced.’ Visual acuity with 
pinhole disk corrects to better than 20/25 in either eye. 

There was a marked flattening of the facial bones and a pseudo appear- 
ance of ectropion, but, on examination, both puncta were in proximation to the 
globe. Pressure over either lacrimal sac produced moderate quantities of 
mucoid material not noticeably purulent. The scar over the left lid appeared 
to cover the canaliculus but on examination this was not so. Irrigation went 
only as far as either lacrimal sac and both canaliculi were patent. The re- 
mainder of the examination was negative. We refracted this patient and 
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supplied needed lenses at that time. Following a review of facial and sinus 
films we accepted for surgical correction. Recommended procedure was bi- 
lateral daeryocystorhinostomy. 

Impression: Stenosis of lacrimal passages, distal to the major sac, secondary 
to fracture of the facial bones. 

The patient was operated upon for relief of stenosis of both lacrimal 
passages on February 26 and at last date seen had completely recovered from 
surgery and had good lacrimal drainage. 


Summary 
A patient with fourteen facial fractures was treated with cranioman- 
dibular fixation. Roger Anderson fixation clamps and bars were used to join 
a east silver splint to a plaster headeap. It is felt that this is a simple method 
of treatment. Final appearance is shown in Fig. 10. 











CARCINOMA OF THE ORAL CAVITY AND JAWS 


IfaARoLD F. SCHUKNECHT, M.D., JosEpH H. Leek, M.D., Ropert M. AppLEMAN, 
D.D.S., AND JAMES R. BLAyney, D.D.S., Cuicaco, IL. 


ANCER of the mouth comprises over two-thirds of all cases of caneer of 
the upper respiratory and alimentary tracts. Men are affected about 
five times as frequently as women.’ 
Several factors are known to be of some importance in the etiology of 
‘ancer of the mouth: 


1. Mills and Porter? found that the percentage of cigar and pipe smokers 
is almost twice as high among victims of cancer of the mouth as among healthy 
controls of similar sex and age. It is of interest that there was no significant 
difference in cigarette smoking habits in the patients with cancer of the mouth 
and in the control group. Buirge* reports that two of his patients had ear- 
ried tobacco quid for years at the site of a buccal lesion. 

2. Mechanical trauma for extended periods of time by sharp broken teeth 
and ill-fitting dentures is thought by some to lead to carcinoma. 

3. Several systemic diseases; particularly nutritional deficiencies (vitamin 
B) and syphilis are contributing causes. Whereas only four per cent of the 
general male population has syphilis, about 30 per cent of men with cancer of 
the tongue have syphilis.'. Somerwell* reported on the distribution of cancer 
within the oral cavity in 4,853 patients. He found that 52 per cent occurred 
on the lips and cheek, 28 per cent on the lower jaw, 7 per cent on the upper 
jaw, and 13 per cent on the tongue. 

Early cancer is characterized by a firm plaque or uleer which often has 
a granular or necrotic base and slightly raised edges. 

Examination should include thorough inspection with good illumination 
and with the aid of a throat mirror. It is good practice to palpate a mouth 
lesion with the gloved finger in order to determine its size, its consistency, and 
whether it is tender. Most chronic progressive mouth lesions must be consid- 
ered malignant until proved otherwise by biopsy. 

Smith’ found an average delay of eight months before diagnosis and treat- 
ment were instituted for patients with carcinoma of the mouth. Buirge* found 
an average delay of 8.4 months in 51 cases. The most common cause for delay 
is the failure of both dentists and physicians to suspect the malignant lesion. 


Carcinoma of the Floor of the Mouth 


The most common malignant lesion of the floor of the mouth is the well- 
differentiated squamous cell carcinoma. It is painful and remains localized 
for some time; thus the patients often seek care when the lesion is still small. 
ou the University of Chicago, Division of Otolaryngology, and Zoller Memorial Dental 

Presented before the Section on Eye, Ear, Nose and Throat, One Hundred Twelfth 
Annual Meeting, Illinois State Medical Society, May 13 to 15, 1952. 
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When carcinoma of the floor of the mouth is associated with enlarged 
cervieal nodes, it is our practice to perform in continuity a surgical resection 
of the floor of the mouth and lymph node bearing tissues of the neck (Fig. 1, A). 





Fig. 1.—A, Appearance of the mouth three years after surgery for squamous cell 
carcinoma of the floor of the mouth. The resection included the anterior one-third of the 
tongue, the floor of the mouth, and the neck contents in continuity. <A left complete neck 
dissection and a right suprahyoid neck dissection were performed. Although there were 
enlarged submandibular nodes on the left side there was no evidence of metastases in 16 
nodes examined. B, The mouth of another patient as seen eighteen months after electro- 
cautery for squamous cell carcinoma of the floor of the mouth on the left side. 


When there is no evidence of lymphatic spread, primary lesions of the 
floor of the mouth, as well as of the soft tissue alveolar ridge and tongue, may 
he removed by eleectrocoagulation. This method is easier and less traumatic to 
adjacent structures than sharp dissection and there is less disability (Fig. 
1, B). As there is some danger of serious postoperative hemorrhage from 
electrocoagulation, the external carotid arteries should be ligated in extensive 
eases. Neck dissection may be performed subsequently if necessary. 


Carcinoma of the Tongue 
Ninety per cent of malignancy of the tongue is squamous cell carcinoma. 
The more histologically adult types occur in the front part of the tongue, 
whereas anaplastic, highly undifferentiated lesions occur in the base. The 
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Fig. 2.—A, Patient as he appeared on the tenth day following surgery for squamous 
cell carcinoma involving the floor of mouth, mandible, and tongue. The resection included 
one-third of the tongue, the floor of the mouth, half of the mandible (disarticulated at the 
joint), and the neck contents in continuity. He has remained well for over three years, B, 
The surgical specimen. 
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Fig. 3.—A, View of patient two years following resection of the mandible (from angle 
to angle) for chondrosarcoma. B, The surgical specimen. S indicates the submaxillary 
salivary glands. 
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number of five-year cures varies with the location, decreasing progressively 
in the following order: tip, borders, dorsum, and base. The tongue is richly 
supplied with lymphatics so that metastases occur early. Sharp and Spicker- 
man® report 31.8 per cent five-year cures in 81 cases using roentgen and inter- 
stitial radium therapy. Lyall and Schetlin’ treated 76 cases by surgical re- 
moval combined with block dissection of the superficial and deep neck nodes. 
Their absolute cure rate was 38.1 per cent. 

Cancer of the anterior half of the tongue can be treated by either surgery 
or radiation and combined with bilateral suprahyoid neck dissection even 
though there are no enlarged nodes. Lesions occurring in the posterior third 
of the tongue should be treated by radiation followed by neck dissection when 
indicated. 

Carcinoma of the Lower Jaw 

Small cancers of the soft tissue alveolar ridge of the lower jaw are best 
removed by electrocautery. If necessary some of the bone can be electro- 
coagulated and removed with a curette.. When the lesion has extended deeply 
into the bone or has infiltrated adjacent structures it is usually necessary to 
remove a section of the mandible. It is not unusual for a lesion in the floor 
of the mouth to be adherent to the mandible and to be infiltrating the tongue. 
In such eases it is necessary to sacrifice generous amounts of these structures 
if a cure is to be expected. If the lesion is so extensive that some of the 
mandible has to he sacrificed, then a radical neck dissection should be per- 
formed even when there are no enlarged nodes. Hemimandibulectomy is fol- 
lowed by minimal deformity or disability (Fig. 2). It is not necessary to re- 
place the bone after hemimandibuiectomy. Occasionally it is necessary to re- 
move the mandible completely. This is followed by marked deformity but 
again the resulting disability is not as severe as one would expect (Fig. 3). In 
these cases the hypoglossal nerves on both sides must be saved at any cost. 
These patients can eat chopped foods, can speak quite well, and usually do 
not drool. Bone replacement is often fraught with frustration and is not 
essential to the patient’s comfort. 


Carcinoma of the Upper Jaw 


Malignancy occurring on the upper alveolar ridge and palate can often 
be removed completely by extensive electrocoagulation. The procedure must 
be thorough—there is no objection to creating an opening up into the nose or 
maxillary sinus. Such a defect can be closed readily with a prosthesis. Ex- 
treme care should be taken to determine that the lesion does not originate in 
the maxillary sinus or nose, for in that event the maxilla must be removed on 
the involved side. 

At the present time the most effective treatment for carcinoma of the 
maxilla consists in utilizing a combination of surgery and radiation. The 
surgical procedure should be a vigorous attempt to remove the neoplasm com- 
pletely. This should be followed in three or four weeks by cancer lethal doses 
of radiation. Most cases are handled satisfactorily by block resection of the 
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Fig. 4.—A, Drawing to show surgical defect following resection for cancer of the maxilla. 
The ethmoid cells are exenterated and the frontal and sphenoid sinuses are evacuated. Raw 
surfaces are electrocoagulated. Less radical operative techniques (such as the Caldwell-Luc 
type operation) should never be performed for cancer of the maxilla. 8B, Facial appearance 
two years following total resection of the maxilla. 
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maxilla® (Fig. 4). The zygomatic bone and nasal septum may be ineluded 
in the block when necessary. In all cases the ethmoid labyrinth is curetted 
away and the frontal sinus is evacuated, A large opening is left in the labial 
and buecal vestibule of the mouth to facilitate future inspection of the area. 





Fig. 5.—A, Mouth of patient seen in Fig. 4 showing the infralabial fenestra. B, Denture 
prosthesis for this patient. 


In order to retain this fenestra a prosthetic appliance must be constructed 
and inserted within a week following surgery. This may be accomplished by 
making an impression of the defect and surrounding tissues at the completion 
of the original operation while the patient is still anesthetized. The material 
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used for this impression is a soft modeling plastic compound. The com- 
pound is manipulated into a shape that will preserve normal contour. The form 
developed from this impression is made a part of the finished denture. The 
appliance prevents retraction of the lip and side of the nose and prevents food 


from entering the cavity (Fig. 5). 





Fig. 6.—a, Surgical specimen from block resection of maxilla, zygoma, and orbital con- 
tents. b, Facial defect of this patient two years following surgery. c, Patient wearing 
plastic shield to cover facial defect. d, Wearing facial prosthesis to cover defect. 

If proptosis exists the orbital contents must be ineluded in the resection. 
A block resection should include the maxilla, zygoma, and orbital contents. 
In these cases a large defect of the face remains permanently. The necessity 
for wearing a bandage over the face becomes a psychological problem for some 
patients. Such a neurosis may prevent an individual from becoming gainfully 
employed. Any prosthetic replacement which can be constructed to restore 
a semblance of normaley greatly influences the recovery time. It creates 
a desire to continue a normal existence and leads to the early rehabilitation of 


these individuals. 
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The specimen and postoperative photographs of a patient subjected to a 
resection of the right maxilla, zygoma, and orbital contents appear in Fig. 6. 
Radiation therapy causes changes in tissue contour which make it imperative 
that facial prosthesis be delayed. Usually approximately three months elapse 
before an impression of the face and defect may be made. During this period 
a plastic eyeshield is worn. The shield maintains the humidity of the cavity, 
thereby preventing the crusting which so often exists when a gauze bandage is 
worn. 

A moulage impression is made of the entire face and a wax form carved 
over the defect to coincide with the opposite side. A glass artificial eye is se- 
lected to match the normal eye. Tin foil is placed on the posterior surface 
of the eye and it is placed in position in the wax pattern. The wax pattern 
is then removed from the cast and placed upon the patient’s face. Minor cor- 
rections in carving may be made at this time. The location of the artificial eye in 
relation to the normal eye is carefully checked. With the wax restoration in 
position, measurements for glasses should be obtained. 

A split two-piece mold is constructed by placing the restoration back on 
the east. Plaster of Paris is poured over the entire surface to a thickness of 
approximately three inches. The wax may then be removed in the manner 
which is used in the construction of full dentures. The artificial eye is ce- 
mented in position on the mold. Two one-quarter inch holes are bored 
through the bottom half of the mold at opposite sides of the cast. Elastomere 
is injected through one of these openings. The mold is then placed in an 
electric oven at a temperature of 100° C. for a period of six hours. After 
bench cooling the restoration is removed from the mold and cleaned by brush- 
ing in soapy water. The sprues are cut and the appliance placed upon the 
patient’s face. Eyebrows and lashes may be placed in the prosthesis, using 
hair from the arm. 

Appliances of this type may be retained by gluing the peripheral borders 
with some liquid adhesive. In some instances this material causes irrita- 
tion of the skin, Glasses may be used to retain the appliance when this oc- 
eurs. 

Neck Dissection 

Cervical lymphatic metastases are common in oral cancer and it is fre- 
quently necessary to resect the lymph-bearing tissues of the neck. It is not 
possible by palpation of the neck to determine with certainty the presence of 
lymphatie metastases. Microscopie metastases may be present without en- 
larged nodes. It also frequently is true that enlarged nodes show only in- 
flammatory reaction and hypertrophy on microscopic examination. Lyall 
and Schetlin’ reported the histologic findings in neck dissections for eancer 
of the tongue. They found that of 15 operations performed on patients with- 
out palpably enlarged nodes, 60 per cent had microscopic evidence of metas- 
tases. They also discovered that of 20 patients receiving neck dissection be- 
cause of enlarged nodes only 55 per cent had proved metastases. A radical 
neck dissection is certainly indicated in the presence of enlarged nodes when 
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there is a fair chance for controlling the primary lesion. The problem as to 
whether to perform neck dissection in the absence of enlarged nodes 
(prophylactic neck dissection) is not settled. Some statistical studies do in- 
dicate that for cancer of the lip routine prophylactic neck dissections are not 
justifiable.’° 

Conclusions 


In our opinion sharp dissection or electrocoagulation is preferable to 
radiotherapy in the treatment of cancer of the alveolar processes (gums) and 
floor of the mouth. This is particularly true when enlarged cervical glands 
are present, in which case a neck dissection in continuity may be performed. 

Cancer of the anterior half of the tongue can be treated equally well by 
radiation or surgery. Cancer of the posterior half of the tongue is always 
treated by radiation. 

Although cancer of the lip is considered beyond the scope of this article, 
it may be stated that at this institution most cases are treated by radiation 
with good results. 

Except for radiosensitive tumors, cancer of the maxilla should be treated 
by bloek dissection when there is a chance for complete removal. It is our 
practice to follow with radiation therapy in all these cases. 

Because cancer is invasive and destructive it is not possible by gross in- 
spection to define the exact limits of a lesion. Surgery must be an adequate 
attempt to remove the lesion completely, and to do this a wide margin of sup- 
posedly normal tissue must be taken. 

It is possible to sacrifice parts of the mouth and jaws with amazingly lit- 
tle postoperative disability. With the aid of antibiotic therapy and blood re- 
placement, resections of the mandible or maxilla can be performed with little 
danger of operative mortality. 
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SPECIFIC ANTIBIOTIC THERAPY FOR AN ILIAC BONE 
GRAFT IN THE MANDIBLE 


Report of a Case 


CoLONEL THAYNE F’. McMAnis, DENTAL Corps, UNITED States ARMY,* 
LIEUTENANT COLONEL ERNEST DEHNE, MeEpicaL Corps, UNITED STATES 
ArRMyY,** AND CAPTAIN CHARLES B. BINGHAM, DENTAL Corps, 
UNITED STATES ARMy*** 


URING the past several years bone grafts from the ilium have gained in- 

creasing usage in the management of mandibular defects. The graft 
taken from the inner aspect of the anterior superior spine, contralateral to the 
mandibular defect, will reform an adequate mandibular angle and give a good 
cosmetic result... The bone is porous, easily penetrated by a new vascular sup- 
ply, and can be readily eut to a suitable shape.* 

However, postoperative infection following insertion of a free mandibular 
graft is sometimes a troublesome complication, and generally results in loss of 
the graft. Commonly antibiotic therapy for an infected graft consists of the 
routine administration of mixtures of antibiotics such as penicillin and strep- 
tomycin without testing for the sensitivity of the offending organisms. 

The case to be reported was that of a replacement graft to the mandible 
inserted six weeks following hemiresection for a recurrent ameloblastoma. 
The graft became infected, but it was successfully controlled after repeat cul- 
tures for specific organism and sensitivity tests indicated a change in anti- 
bioties. Surprisingly rapid healing followed and the graft was preserved. 


Case Report 


A 41-year-old white man was transferred by his unit dispensary to the maxillofacial 
center at the 98th General Hospital in Europe on April 4, 1952. His chief complaint on 
admission was pain of increasing intensity in the right side of the mandible, of two 
months’ duration. An excision biopsy of a “cyst” in the body of the right side of the 
mandible had been carried out elsewhere, in March, 1951, Examination of this specimen 
by the pathologist was reported as an ameloblastic fibroma. The patient was returned 
to duty without instruction for follow-up examination. In July, 1951, the patient noted a 
swelling of the right side of the jaw. He did not seek treatment at that time because of 
an expected overseas transfer, which he desired. However, the swelling increased and be- 
came so painful that he reported to his unit dental clinic Sept. 1, 1951. A thin bloody 
fluid was aspirated, and this procedure was followed by incision and drainage. He was 
then transferred to an Army general hospital where a wide block excision of the tumor 
was done. The patient progressed satisfactorily and was returned to duty Oct. 15, 1951. 
He was transferred overseas shortly thereafter. Subsequent to the last operation there 


*Consultant in Oral Surgery for the United States Army Europe and Chief of Dental 
and Maxillofacial Service, 98th General Hospital. 

**Chief of Orthopedic Service, 98th General Hospital, United States Army Europe; Con- 
sultant in Orthopedic Surgery for United States Army Europe. 

***Dental and Maxillofacial Service, 98th General Hospital, United States Army Europe. 
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was continuous pain in the area, which gradually increased in intensity. After arrival 
overseas he again reported to his unit dispensary and was transferred to the 98th General 
Hospital April 4, 1952. 

Examination at that time revealed a slightly obese man appearing older than his 
stated age. He did not appear to be acutely ill. The only pertinent physical finding was 
a hard, brawny swelling over the body of the right side of the mandible, extending into the 
submaxillary region (Fig. 1.) The patient was wearing a full upper denture. The six 
lower anterior teeth were missing, also the right molars. The mucosa was elevated and 
fluctuant distal to the right premolar teeth, with tenderness at the junction of the ramus 
and body of the mandible. The lesion had perforated both inner and outer cortex of bone 
and expanded the soft tissue, which was compressible, giving the impression of a fluid- 
filled cavity. 

The roentgenographic examination revealed a large bony defect involving the major 
portion of the body and ramus of the right side of the mandible, with no evidence of new 
bone formation. There was perforation of the cortical bone in several areas. (Fig. 2.) 

In preparation for resection of the tumor, a cast splint was constructed to be ce- 
mented to the remaining teeth on the left. It was designed with an acrylic bite extension 
on the right over the edentulous area to support the upper denture and prevent lateral 
Hooks and eyelets were provided for in- 


displacement of the left side of the mandible. 
Preoperative preparation 


termaxillary traction, in both the splint and the upper denture. 


included a short course of repository penicillin. 





Fig. 1 Patient before resection of right side of the mandible. 


On April 25, 1952, a right hemimandibulectomy and right suprahyoid neck dissection 
were carried out in continuity under gas oxygen and ether anesthesia by the nasoendo- 
tracheal route. The right side of the mandible was resected through an incision extending 
from the symphysis along the inferior border to the tragus of the ear. A Gigli saw was 
used to section the mandible anterior to the mental foramen to include the first premolar 
The body of the mandible was divested of attached tissues by sharp dissection, 


tooth. 
The condyloid and coronoid processes were separated 


leaving the periosteum attached. 
with rongeur forceps. Because of a chronic inflammatory reaction and enlargement of the 
submaxillary gland and lymph nodes, a suprahyoid dissection was carried out in conti- 
nuity. The oral mucosa was closed with plain catgut sutures and the extraoral incision 
closed in layers with a continous cotton suture. A rubber tissue drain was inserted. The 
lower cast splint was inserted in the operating room and the patient returned to the recov- 
ery ward in good condition, having received 500 ¢.c. of whole blood during the procedure. 
No evidence of upper respiratory obstruction occurred. 

Fluid and electrolytic balance was maintained during the immediate postoperative 


recovery period, Intermaxillary traction was applied, and the left side of the mandible 
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was adequately stabilized (Fig. 3). The traction was released at intervals to allow the 
patient to develop muscle control. The wound healed without complications. 
Histologic examination of the specimens (Fig. 4) revealed the tumor to be a_poly- 
cystic ameloblastoma (Fig. 5). The lines of resection were free of tumor. There was a 
chronic, nonspecific inflammation of the submaxillary glands and submandibular lymph 


nodes. 





Fig. 2.—Roentgenogram of tumor before mandibular resection. 





Fig. 3.—Upper denture and lower splint with intermaxillary traction. 
1952, a bone graft from the crest of the left ilium was inserted in the 
An excellent cosmetic result was attained by utilizing 
The graft 


On June 10, 
reopened right mandibular area. 
the anterior superior spine of the left ilium as the angle of the new mandible. 
was attached to the mandible by two stainless steel wires with a lap type union and the 
superior end imbedded in the tissues without attachment to the remnant of the condyloid 
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Fig. 4.—Resected right side of the mandible with tumor; also submaxillary gland and lymph 
nodes. 





Fig. 5.—Section of polycystic ameloblastoma of mandible. ( X25.) There are numerous 
cystic “pseudoglandular” spaces lined by typical columnar adamantinomatous epithelium. At 
inferior border is periosteal fibrous tissue including spicules of newly formed bone. 
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Fig. 6.—Roentgenogram after insertion of bone graft from ilium. 
Fig. 7.—Roentgenogram of bone graft four months after insertion. Note rarefaction and 
thinning of cortex at anteroinferior border. 
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process. The wound was closed with cotton sutures, The anesthesia was the same as 
used for the first operation. Slightly blood-stained oral packing, when removed after the 
operation, revealed that the oral mucosa had been accidentally perforated while preparing 
the seat for the graft. 

During the immediate postoperative period fluids and electrolytes were maintained 
by the parenteral route. Antibiotics consisting of crystalline penicillin, 100,000 units 
every three hours, streptomycin, 0.5 Gm., and aureomycin, 0.5 Gm, twice daily, were ad- 
ministered. The intermaxillary traction was reapplied between dental splints after recov- 
ery from the anesthesia. There was moderate postoperative swelling of the facial tissues 
on the right, extending to the infraorbital region. Interestingly, the patient’s chief post- 
operative complaint was discomfort in the donor site of the bone graft. Because the skin 
flaps appeared somewhat cyanotic, a stellate ganglion block was administered on June 
11 and 12 in an attempt to improve their blood supply. The cyanosis disappeared and it 
was felt that these blocks were of some benefit. Postoperative roentgenograms (Fig. 6) 
showed the graft to be in good position, except an overprominence at the angle shown on 
the anteroposterior view. It was felt that this would improve on contraction and healing 


of the wound, which proved to be the case (Fig. 9, B). 





Fig. 8.—A, Patient ten months after insertion of graft and after drainage had subsided. B, 
Anteroposterior view of patient. 


On the thirteenth postoperative day there was spontaneous suppuration from the 
lower border of the graft near its union with the mandible. Subsequent drainage occurred 
at two additional points posteriorly. In the meantime, penicillin had been changed to 
repository type, 300,000 units twice daily, Drainage persisted rather profusely for ten to 
fourteen days, then became chronic. The patient was seen in consultation by Dr. Kurt H. 
Thoma, Consultant for the Surgeon General’s Office, who at the time was visiting Army 
installations in the area. It was suggested that repeat cultures for specific organism and 
sensitivity tests be made, although some doubt was expressed as to the possibility of 
salvaging the graft. 

On Aug. 13, 1952, after repeat culture revealed the predominant organism to be 
Staphylococcus hemolyticus aureus, which was nonsensitive to penicillin or streptomycin, 
these drugs were discontinued. The patient was then given Chloromycetin, with initial 
dosage of 1 Gm. every six hours for four doses, followed by 0.5 Gm. every six hours. He 
was also given sulfadiazine, 1.0 Gm. every six hours, and the aureomycin was continued. 
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B. 


Fig. 9.—A, Follow-up roentgenogram showing condition of graft at time of writing. 
B, Anteroposterior roentgenogram of mandible showing good position and contour of replace- 
ment graft. 
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Within three to four days of specific antibiotic therapy the drainage subsided. Roent- 
genographie examination at this time revealed rarefied areas and thinning of the bony 
cortex of the graft, which was more noticeable along the anteroinferior border (Fig. 7). 
A good clinical union developed at the symphysis, and on Aug. 23, 1952, ten weeks 
after insertion of the graft, the intermaxillary traction was discontinuued. All anti- 
biotics were discontinued on Aug. 30, 1952, and the patient was discharged from the hos- 
No sulfa erystals appeared in the urine during sulfadiazine therapy and no 


pital. 
Subsequent 


significant changes were noted in the blood during Chloromycetin therapy. 
outpatient care included physiotherapy to the left hip and dental prosthetic replace- 
ment of missing teeth. The patient was able to masticate a normal ration with fairly good 
control of the mandible. 

At the time of writing he was receiving follow-up examinations at regular intervals 
on outpatient status. His progress had been satisfactory. There had been no sequestra- 
tion or evidence of recurrent infection, and he had regained excellent control of the 
mandible. Masticatory efficiency in the management of some foods was impaired, although 
the results were as good as expected. The lower partial denture had been reconstructed 
to add some fullness to the uncontrolled right lip. (Fig. 8, A and B.) Roentgenograms 
taken March, 1953, revealed a well-united graft which appeared of normal density and 
vitality (Fig. 9, A and B). 

Comment 

This case lends additional support to the importance of tests for organism 
sensitivity to antibiotics and specific drug therapy in the treatment of in- 
feetions which fail to respond to routine antibiotic administration.*® This 
concept should be kept in mind when confronted with infections of dental 
origin and applied early when the need arises. Again it may be repeated that 
early and adequate drainage is necessary when pus is present and, whether it 
be spontaneous or surgical, a culture for bacteriologie study should be a rou- 
tine procedure to determine the type of organisms present and their sensitiv- 
ity to the antibiotic being used. The results of this study will serve as a guide 
in the effective administration of the proper drug. In this case Staphylococ- 
cus hemolyticus aureus, normally sensitive to penicillin, was the predominant 
organism. Sensitivity tests proved it to be resistant to penicillin and strepto- 
myein, a condition which may have been brought about by the previous prophy- 
lactic administration of these drugs at the time of the resection. 

The problem of adequately stabilizing the mandible to a full upper denture 
was one of much concern, especially during the period following the insertion 
of the graft. This was solved by three steps in the treatment planning: (1) 
constructing a well-fitting lower splint with an acrylic extension bite plane on 
the right to clear the oral mucosa, yet provide a locked support to the upper 
denture on this side; (2) providing an overlapping union of the graft to the 
mandible, well stabilized by cross wiring; (3) planning additional stabilization 
of the upper denture by internal wiring to the infraorbital ridges. This pro- 
cedure was found to be unnecessary. 

Summary 


A ease of a recurrent ameloblastoma of the mandible is reported, which 
was finally treated by hemiresection of the mandible and insertion of a re- 


placement bone graft from the ilium. 
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Despite the routine postoperative administration of antibiotics including 
penicillin, streptomycin, and aureomycin, the bone graft became infeeted and 
drained spontaneously two weeks after insertion. Cultures for the predomi- 
nant organism and sensitivity tests indicated a change in antibioties, which 
was successful in bringing the infection under control, thus saving the graft. 
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RETROGRADE PHLEBITIS OF THE FACIAL VEINS, OF UNKNOWN 
ETIOLOGY, GIVING CONTRALATERAL SYMPTOMS 


Report of a Case 


IRvING G. NatHANSON, D.D.S.,* Boston, Mass. 


HE involvement of a vein by an inflammatory process or by an infected 
thrombus may result in serious consequences because of the possibility of 
subsequent lodging of the infection in the cerebral or pulmonary circu'ation. 

In the head and neck, there is the added danger because of the lack of 
venous valves and the many communications, through emissary veins, between 
the extra- and intracranial veins. These emissary veins serve as additional 
pathways for drainage for the brain, should intracranial pressure be increased. 
There is also a plexus of veins which offers drainage from the cavernous sinus 
into the veins of the vertebral canal. 

Important pathways for a retrograde thrombophlebitis are the plexi of 
small veins which surround some nerves in their canals or foramina as they 
exit at the base of the skull (emissary vein through foramen Vesalius, foramen 
ovale, foramen lacerum, foramen caecum), as well as a plexus around the internal 
carotid artery in the earotid canal. 

The most important by far are the communications of the facial veins with 
the ophthalmie veins, which enter into the cavernous sinus. The most constant 
communication between the veins of the face and the orbit is between the 
superior ophthalmie vein and the anterior facial vein, or its branches, at the 
inferior border above the infraorbital foramen. 

There is, however, a venous communication between the inferior ophthalmic 
vein and the pterygoid plexus of veins through the inferior orbital fissure. A 
last communieation between the extra- and intracranial veins is through the 
diploie veins. These veins drain primarily the bones of the cranium and open 
into the extracranial veins by perforation of the cortical plate of the bones. 

This brief description of the anatomy of venous drainage of the face is 
necessary to appreciate the unusual symptoms of a retrograde thrombophlebitis 
as was manifested in the case to be presented. The usual pathway of an 
ascending infection is primarily confined to the homolateral side. Should a 
thrombus or an infective process occlude a vein, infection may proceed through 
anastomosing pathways or by emissary veins. 

Batson,** in excellently prepared specimens illustrated in Figs. 1 to 3, has 
shown that oeclusion of the angular vein on one side of a subject, and injection 
of rubber in the unoceluded portion of the contralateral angular vein, resulted 


*Chief Resident, Department of Oral Surgery, Boston City Hospital, Dr. Stephen P. 
Mallett, Oral Surgeon-in-Chief. 

**Sincere appreciation is extended to Dr. Oscar V. Batson, Professor of Anatomy, Grad- 
uate School of Medicine, University of Pennsylvania, for the permission to photograph these 
and other specimens, while he attended the Graduate Course in Oral Surgery at the Graduate 
School of Medicine. 
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in the appearance of the material in the pterygoid plexus and cavernous sinus 
on the occluded side. From these specimens it then becomes obvious that the 
symptoms may manifest themselves contralaterally to the side of the original 
site of the infective process. In this case report, involvement of the ophthalmic, 
supraorbital, temporal, diploie, and jugular veins was evident. 





Fig. 1. Fig. 2. 
: Fig. 1.—Prepared by Dr. O. V. Batson, shows occlusion by ligation of the left angular 
vein, and the injection of rubber made in right angular vein. Note the venous distribution on 
the left. 
Fig. 2.—A lateral view of the same specimen seen in Fig. 1. Note the venous distribu- 
tion over the temporal area as well as the deep venous distribution which is extracranial. 








Fig. 3.—This specimen shows the pterygoid plexus, deep facial vein, and the anterior facial vein. 


Case Report 
J. M., a 62-year-old white man, presented himself to the accident floor of the Boston 
City Hospital on Aug. 15, 1952, with the complaint of ‘‘swelling and pain of the left side of 
face, which extends over my head to the back of my neck. I can’t open my left eye, and 1 


have the sensation of pressure behind my eye.’’ 
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The patient stated that three days prior to this visit a horizontally impacted cuspid 
was removed from the ‘‘right’’ maxilla (Fig. 4) at the Dental Outpatient Department of 
this hospital. On this date, an upper right maxillary central and lateral incisor were also 
removed, through a flap approach which was closed by four Dermalon sutures. 





Fig. 4.—Preoperative x-ray. 





Fig. 5.—Appearance when first seen. 





Fig. 6.—Close-up of Fig. 5 showing left eye and frontal area. 


On the day following surgery, the patient stated that he experienced a slight swelling 
and tenderness along the right side of his nose which extended to the right eye, but this 
subsided. On the second postextraction day, he awakened with a general feeling of malaise 
and headache which seemed confined to the right and left eye, and that later this day 
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the ‘‘left’’ eye began to close and that he began to experience ‘‘pressure’’ symptoms to 


this eye and to the left side of the forehead. He further stated that he had the sensation 


that his scalp was being raised in midline, which sensation extended over his entire scalp 


Fig. 8.—Appearance of eye, twenty-four hours following 1,000,000 units of penicillin. 


Fig. 9.—Appearance of the patient, on the r, ide following his presentation to the Dental 
nic. 


on the left side. He became concerned and presented himself to the accident floor of this 
hospital where his symptoms were not judged serious, although not seen by the Dental 
Service, and he was given an appointment for a medical examination. On the following 
afternoon, he again presented himself to the accident floor, and requested dental consultation. 
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When first seen the patient appeared to be in acute distress (Fig. 5). The eyelids on 
the left side ‘of the face were edematous, and he could open his eye only with difficulty 
(Fig. 6). Above the eye there was an erythematous area, which was painful to the touch, 
and extended to the midline of the face, and occipitally in midline to the suboccipital area, 
where a large node was palpable. Enlarged left submandibular and cervical lymph nodes 
Three submandibular nodes were also palpable on the right. 


were palpable to the clavicle. 
incision extending from the 


Intraoral examination showed a well-united curvilinear 
frenum on the right to the second premolar area; four Dermalon sutures had been placed. 
An ocelusal film taken showed no evidence of retained pathology or spicules of bone (Fig. 
‘a 

The patient denied any previous hospital admissions or serious illness with the exception 
of a laceration over the left eye sustained in an accident fifteen years previously. There 
was no history of allergy to drugs or penicillin. The patient did not receive prophylactic 
penicillin following surgery. His temperature at the time of presentation was 101.5° F. 

Laboratory data: Urinalysis was essentially negative. 

Blood: Hemoglobin, 13.5 Gm. per cent; red blood count, 6,300,000 per cubic centimeter ; 
blood count, 14,800 per cubic centimeter; Hinton, negative. 

The patient refused admission, signing out against advice, but requested treatment 
on an ambulatory basis. He was given 700,000 units of procaine penicillin and 300,000 
units of aqueous penicillin intramuscularly. He stated that he had an infrared lamp at 
home and he was instructed to take two treatments daily, each of five minutes’ duration. 

On Aug. 16, 1952, the patient showed marked improvement. He was able to open his 
left eye, and stated that he felt much better (Fig. 8). His temperature was 99.0° F. He 
was given an additional 1,000,000 units of penicillin intramuscularly, in the same ratio as 
the initial injection. He was instructed to continue the infrared heat therapy. 

On Aug. 17, 1952, the patient showed continued improvement. He had no complaints, 
all nodes had diminished in size and were no longer tender. The temperature on this day 
was normal, The patient was given an injection of 600,000 units of procaine penicillin and 
heat therapy was discontinued. 

On Aug. 18, 1952, the patient was completely asymptomatic. No nodes were palpable. 
Temperature was normal. The sutures on the upper right operative area were removed. 
The patient received an injection of 600,000 units of Bicillin (Wyeth), which gives a 
sustained clinical level for two weeks. He was instructed to report in one week. 

On Aug. 25, 1952, the patient was asymptomatic and had no complaints. The end 
result is shown in Fig. 9. 

Summary 

A report is presented which illustrates the complications that may manifest 
themselves following the surgical removal of a maxillary embedded cuspid. 

Although infection usually ascends in an ipsilateral manner, the possibility 
of contralateral symptoms, through venous communications, must be considered. 
A brief review of the anatomy of venous drainage has been presented. 

We believe that the effectiveness of adequate antibiotic treatment has been 
demonstrated. In preantibiotie days these infections were considered serious 


and often terminated fatally. 
A thorough review of the current literature does not refer to complications 
manifesting themselves in a contralateral manner as in this case presentation. 








EMERGENCY TRACHEOTOMY 


HERBERT R. SLEEPER, D.D.S., Harrrorp, Conn, 


N EMERGENCY tracheotomy is a lifesaving procedure, having as its 

objective the elimination of respiratory obstruction by the establishment 

of a patent airway. It is infrequent that a situation arises requiring the 

dentist to use this measure, but, should it occur, surgery must be performed 
without delay. 

The major causes of prolonged respiratory embarrassment are: (1) 
inflammation with edema of the air passages, floor of the mouth, or tongue; 
(2) trauma of the tongue, pharynx, glottis, or epiglottis; (3) fractures of the 
mandible, causing a collapse of the tongue; (4) foreign bodies occluding the 
normal airway; (5) laryngospasm; (6) occluding tumors. 

Before attempting an emergency tracheotomy, the comparatively simple 
and less hazardous methods for maintaining an airway should be considered 
and tried. They consist of: (1) proper support of the mandible; (2) pro- 
traction of the tongue; (3) insertion of oral, nasal, or endotracheal airways; 
(4) artificial respiration; (5) laryngoscopie examination for removal of for- 
eign bodies. Should these measures fail and there is evidence of cyanosis, 
and retraction in the supraclavicular fossae, suprasternal notch, intercostal 
spaces, and/or epigastrium, a tracheotomy must immediately be performed. 

There are several dangers that might be encountered in performing a 
tracheotomy and the surgeon should constantly be aware of them. The inci- 
sion must be kept directly in the midline to avoid the large blood vessels in 
the neck. If the incision penetrates through the trachea into the esophagus a 
serious infection may follow. It must be kept in mind that there is always a 
possibility of tracheal stenosis if the cricoid cartilage or the first tracheal ring 
is cut. 

Several methods for securing a patent airway have been described. Most 
simple is the insertion of a large gauge needle or trochar through the crico- 
thyroid membrane. The lumina of these instruments are claimed to provide 
adequate airways. A cricothyrotomy can be performed by a stab incision be- 
tween the cricoid and thyroid cartilages and the insertion of a wide, blunt 
instrument for maintenance of the opening. Always to be considered is the 
conventional tracheotomy with a midline neck incision, especially where 
proper equipment is available. Two or three tracheal rings are cut and a 
cannula inserted into the trachea, secured by a tape around the neck. The 
advantage of this method is that an airway can be maintained for a consider- 
able length of time, eliminating the hazard of premature closure which may 
occur in the smaller cricothyroid type airway. 
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The following is a case report of an emergency tracheotomy : 

S. B., a 45-year-old man, was admitted to the hospital by the Ear, Nose, and Throat 
service on Dec, 14, 1951. His complaints were sore throat, dsyphagia, chills, and weakness. 
He stated that his symptoms began about three weeks previously and since then he had 
been spitting blood. 

Examination revealed a very unkempt and tremulous man with an alcoholic breath. 
Enlarged lymph nodes were observed and palpated in the right submaxillary and cervical 
areas. His oral cavity was in poor hygienic condition and multiple carious teeth and 
root fragments were observed. There was a large, irregular, indurated lesion on the right 
side of the tongue continuous with a hard ulcerated mass, involving the floor of the mouth 
on the same side. The lesions were extremely tender, bleeding to touch, and he experi- 
enced severe pain on moving the tongue or the mandible. The remainder of his physical 
examination was negative. 

On Dee. 17, 1951, a biopsy of the tongue was performed and subsequently returned 
with the microscopic diagnosis of ‘‘Grade 1 epidermoid carcinoma, squamous cell type.’’ 
Radiation therapy was decided upon and examination by the oral surgeon was requested. 
The removal of all remaining teeth and root fragments was advised as prophylaxis against 


osteoradionecrosis. 





Fig. 1.—View of vertical tracheotomy incision showing opening for tracheotomy tube. 


On Dec. 27, 1951, the patient was taken to the operating room for removal of his 
teeth. The anesthetist sprayed the throat with a topical anesthetic and then anesthetized 
him with Pentothal Sodium. A blind intubation was attempted, but was unsuccessful. 
Direct vision intubation was resorted to, and on insertion of the laryngoscope the biopsied 
area began to bleed profusely. Vision of the vocal cords was poor, due to bleeding and 
interference from the tumor mass. For thirty minutes intubation could not be accom- 
plished, and during this period the patient’s reaction was not favorable. 

It was then decided to postpone surgery for a few days and perform a prophylactic 
tracheotomy, with anesthesia by way of the tracheotomy tube. About five minutes later, 
as the patient was beginning to respond from the anesthetic, a satisfactory airway could 
not be maintained. The patient commenced to show signs of cyanosis, and retraction was 
noted in the supraclavicular fossae. A diagnosis of edema of the larynx or glottis was made 
by the anesthetist and an emergency tracheotomy was decided upon. 

While the tracheotomy set was being unwrapped, procaine was quickly injected into 
the operative site. A midline vertical incision was made through the skin and superficial 
fascia from the ecricoid cartilage approximately to the fifth cartilaginous ring. The edges 
were retracted by the operating room nurse, exposing the operative site. The trachea was 
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palpated and exposed by blunt dissection and then elevated with a tracheal hook. A tracheal 
ring was cut with a scalpel and the next inferior ring cut with a scissors. The trachea was 
opened with a dilator and a considerable amount of blood was expelled forcibly. Following 
this, a tracheotomy tube was inserted and secured by a tape around the neck. The anes- 
thetist suctioned the lungs and oxygenated the patient. The fascial layers at the lower 
part of the incision were closed by 000 catgut sutures and 3 interrupted silk sutures closed 
the skin. There was no attempt made to control bleeding, no large vessels were cut, nor 
was the thyroid gland encountered during the procedure. The patient left the operating 
room in a satisfactory condition and made an excellent recovery. 

After seventy-two hours, when the patient was able to breathe normally, the trache- 
otomy tube was removed. The tissues showed some inflammation (Fig. 1), but were heal- 
ing satisfactorily. One week later, the otolaryngologist reinserted the tracheotomy tube 
and the patient was anesthetized with Pentothal Sodium and. supported with direct oxygen 
via the tube. His teeth were removed, uneventfully, and he was returned to his room in 
good condition. Three weeks later, a series of x-ray treatments was begun. 


Comment 
A case of emergency tracheotomy is presented. Every dentist operating 
in the oral cavity should be aware of the possibility of impending respiratory 
obstruction. Accurate knowledge of the anatomy of the neck and the methods 
of tracheotomy must be understood precisely. Good judgment with clear 
thinking should dictate the course of action, followed with expediency. Only 
a few minutes are allowed to alleviate this dramatic condition. 


99 PRATT ST. 











Oral Medicine 


THE NEURALGIAS AND VASCULAR ALGIAS OF THE FACE 


Orton H. Strutevitie, D.D.S., M.D., F.A.C.S., Cuicago, ILt., AND 
Jacques Lévienac, D.D.S., M.D., Parts, FRANCE 





UR profession is often confronted with patients suffering from undefined 

facial pain. After eliminating the possibilities of underlying pathology, 
most of these are diagnosed as cases of trigeminal neuralgia, and this diagnosis 
is usually correct. We should remember, however, that facial sensibility is 
not entirely under the dependence of the trigeminal nerve; sometimes it is an 
atypical neuralgia. 

Most of the facial neuralgias are relieved by section of the sensory root 
of the fifth cranial nerve, which should prove their origin. In certain cases, 
however, retrogasserian neurotomy failed to bring the expected result. The 
situation is still rather confused. 

Besides cases where there is a possibility of central pain, and those of 
psychogenie origin, there is a complex group of conditions which have been 
described under various names such as sphenopalatine ganglion neurosis, 
Vidian neuralgia, geniculate neuralgia, pseudotrigeminal neuralgia, and sym- 
pathalgias of the face. More recently, similar cases have been reported under 
the headings of migraine, paroxysmal vascular headaches, and erythromelalgia 
of the head. 

Despite the differences between these conditions, they still have some 

points in common and should be considered as clinical varieties of a larger 
group. 
It is difficult to find a proper name for the group; atypical neuralgia is 
not entirely satisfactory. The terminology itself, “sphenopalatine ganglion, 
Vidian nerve, geniculate ganglion,” suggests an involvement of the sensory 
portion of the facial nerve. 

On the other hand, do not the terms “sympathalgias, vascular headaches, 
erythromelalgia” express the participation of the sympathetic and vascular 
sensibility ? 

There are two main lines of thought regarding atypical neuralgia: Is the 
neuralgia related to the seventh nerve, or is it due to sympathetic disturbances 
and the exacerbation of the vascular sensibility? These questions do not imply, 
however, that the fifth nerve can be eliminated from the picture entirely. 


A Clinical Picture 


The patient, middle-aged, male or female, is pale, anxious and nervous, 
suffering from a burning, nagging, or quivering type of pain, difficult to de- 


From the Department of Maxillofacial Surgery, Cook County Hospital, Chi o, Iil., 
the Chtoago College of Dental Surgery and the Stritch School of Medicine, Loyola University, 


Chicago, 
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scribe. The pain is deep in the face, on one side, felt mostly in the root of the 
nose, the temple, or around and behind the orbit, with no definite limits. It 
radiates to the ears, jaws, and teeth, changing in intensity, distribution, and 
characteristics. 

In association with the pain, there are intense vasomotor reactions. The 
patient experiences a flush, and warmth on one side of the face, with watering 
of the eyes and nose. 

Examination reveals a congestion of the nasal mucosa, mostly on one side, 
and injected conjunctiva of the eye and strong pulsations of the temporal 
artery. 

Sensory disturbances have also been observed, including hyperesthesia of 
the skin on the affected side, temporary cloudiness of vision, a transitory 
Claude-Bernard-Horner syndrome, deafness, and tinnitus. Sometimes there 
are motor disturbances as expressed by myoclonia in the territory of the 
seventh nerve. 

Sluder, in 1910, described the sphenopalatine syndrome as a ‘‘complex 
symptom partly neuralgic (painful), motor, sensory and gustatory,” with a 
wide radiation of pain to the ear, being severest at a point 5 em. back of the 
mastoid and extending to the occiput, neck, shoulders, breast, arm, forearm, 
hands, and fingers. Sometimes the throat on the affected side feels sore, and 
on rare occasions there is itching of the skin, taste disturbances, secotoma, and 
a sense of stiffness and muscle weakness in the upper extremity. Usually the 
pain is constant, but in certain cases the pain may stop and then reappear as 
a migraine, or stop and reappear with a stabbing sharpness, as a tie. 

In 1933, Alajouanine and Thurel described “Les sympathalgies faciales.” 
These authors insisted on the importance of the vasomotor reactions which 
accompany the neuralgia, stating they did not consider the nervousness of the 
patient an ordinary reaction to the pain, but rather an inherent characteristic 
of the pain itself. 

After a study of 200 cases, Glaser and Beerman in 1938 mentioned the 
tenderness of the cervical sympathetic ganglion and of the cervieal artery in 
atypical neuralgia. They also insisted on the presence of vasomotor phenomena. 


The Seventh Nerve: Review of the Literature 

The theory that atypical neuralgias are of a seventh nerve origin was 
instigated by the discovery of the sensory function of the facial nerve, and the 
difficulty in explaining certain types of facial pain which could not be related 
to the fifth nerve alone. 

As early as 1874, Bernhardt, while studying facial palsy cases, reported 
a slight hyperesthesia in the area of the chorda tympani. 

In 1895, Strong, by observing the anatomy of the tadpole and frog, found 
that not only the internal mandibular, but also the palatine branch of the 
seventh nerve in these animals, supplies taste fibers. 

Dixon, in 1898, studied the sensory distribution of the seventh nerve in 
man, and stressed the analogy between this nerve in man and in the lower 
animals. In its distribution, it would be a “typical branchial nerve.” 
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In 1906 Spiller drew attention to the preservation of the deep sensibility 
of the face after removal of the Gasserian ganglion. 

Cushing also indicated the preservation of a crude form of sensibility 
after operation on the Gasserian ganglion in the anterior two-thirds of the 
tongue, probably because of the seventh nerve. 

J. Ramsay Hunt, in 1910, basing his conclusions on cases of herpes zoster 
affecting the geniculate ganglion, put “an opening wedge in the discovery of a 
small but important system of sensibility,” the sensory system of the seventh 
nerve. 

More recently, this author proposed an explanation of atypical neu- 
ralgia. ‘‘In a ease of complete geniculate neuralgia, one would expect pain 
in the ear, and in the deeper structures of the face and the posterior orbitonasal 
regions. These cases of deep prosopalgia are, I believe, scattered in various 
groups of painful disorders of the face which are described under such head- 
ings as atypical neuralgia, sympathalgia, and a type referred to by Cushing 
as painful convulsive tic.” 

Rhinehart, in 1919, made a study of serial sections of the head of the 
albino mouse, describing a ramus cutaneous facialis which emerges after the 
facial nerve is crossed by the auricular branch of the tenth nerve. They 
become intermingled, some of the fibers of each distribution passing out with 
the fibers of the other. 

In 1931, Baudoin pointed out the sensory unity that the nervus inter- 
medius, geniculate ganglion, and chorda tympani constitute, comparing this 
unity to that in the posterior root of the spinal nerve. 

Gerard, in an experimental study in 1923, concluded that deep pain sen- 
sations from the muscles of the face are carried by the seventh nerve. In his 
experiments, after severing the nerve, he observed painful responses to the 
electric stimuli in the deep structures of the face. 

In the same year, Davis made a study of deep facial sensibility with the 
following conclusions: “The pressure pain sensibility of the face is retained 
following trigeminal neurectomy although all superficial cutaneous sensibility 
is lost.” 

The facial nerve in man, therefore, is a mixed nerve and contains a gen- 
eral visceral-sensory compound. 

Davis and Pollock in 1932 studied the roll of the sympathetic system in 
the production of pains in the head, and brought forth further evidence of the 
sensory role of the seventh nerve. On the basis of their experiments, they 
wrote that ordinary sensations of pain, touch, and temperature are conducted 
through the peripheral and central pathways of the trigeminal nerve and that 
deep pressure pain sensibility is transmitted through the seventh nerve. There 
are no afferent sympathetic fibers in the cervical sympathetic. 

In 1925, in a contribution to the study of the sphenopalatine ganglion and 
facial nerve, Ruskin underlines the many connections which this nerve has. 
“In the light of such wide connections, one begins to see how an irritation of 
the nerve can produce disturbances ranging from neuralgia of the face to that 


of the neck.” 





1416 ORION H. STUTEVILLE AND JACQUES LEVIGNAC 


In this author’s opinion, the connection with the otic and the ciliary 
ganglion would explain the disturbances in the eye and in the mandibular 
region. The connection with the vagus nerve would explain the relief of the 
laryngeal pain by anesthetization of the ganglion. The connections with the 
lesser occipital and cutaneous cervical branches probably account for the pains 
of the neck. “The difficulty in the situation lies, however, in explaining the 
causes of a reflex passing by such distant branches.” The author considers 
the sphenopalatine neuralgia as being a combination of four different factors: 


1. A trigeminal maxillary syndrome. 

2. A sensory facial nerve syndrome. 

3. A sympathetic syndrome. 

4. A local sphenopalatine ganglion syndrome. 


In 1928, Jung, Tagand, and Chavanne demonstrated that the mucous 
glands of the nose and palate receive their postganglionic fibers from the gan- 
glion. The great superficial petrosal nerve is the pathway of the preganglionic 
secretory fibers. This suggests that the ganglion was also parasympathetic. 

Zachary Blier, in his study of the ganglion in 1930, noticed that the pos- 
terior nasal nerves and the Vidian nerve are capable of producing extremely 
powerful reflexes. Stimulations of these nerves produce reflex effects upon 
the head, neck, tongue, respiration, and heart. In the case of the Vidian 


nerve, the afferent fibers run in the greater superficial petrosal and not the 
sympathetic because section of the sympathetic does not abolish the reflexes. 


In 1938, Olaf Larsell experimented on the rabbit and observed the effect 
of stimulation of the nasal mucosa on the behavior of the blood vessels in the 
ear. The maxillary nerve was first sectioned proximal to the sphenopalatine 
branches and later the nasal mucosa in the sphenopalatine region was stimu- 
lated by a weak faradic current. Photographs under low magnification of the 
blood vessels of the ear show marked vasoconstriction where the electric stimu- 
lus was applied. After sectioning the cord between vertebrae C 7 and C 6, 
vasoconstriction did not take place. On the basis of this experiment, Larsell 
offers an explanation for basal headache: Constriction of the blood vessels 
produces ischemia, and ischemia produces pain. He presents vasal headache 
as a reflex arc, which seems in good accord with what we know of the physio- 
logic anatomy of certain reflexes, such as the pupillary dilatation reflex. 

Chorobski and Penfield presented a different view in 1932. They insisted 
on the seventh nerve as a parasympathetic compound. They observed that 
stimulation of the facial nerve produces vasodilatation of certain pial arteries. 
Section of the greater superficial petrosal nerve put an end to the reaction. 
Stimulation of the peripheral portion of the divided greater superficial petrosal 
nerve put an end to the reaction. Stimulation of the peripheral portion of 
the divided greater superficial petrosal nerve produces energetic dilatation of 
the same arteries. They pointed out the significance of an anastomosis be- 
tween the great superficial petrosal nerve and the carotid nerve. On one 
hand, fibers from the former enter the carotid nerve and pass both centrally 


and peripherally to it. On the other hand, fibers from the internal carotid 
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nerve enter the great superficial petrosal nerve in its proximal portion. The 
authors consider these last fibers as afferent from the pial vessels. The facial 
nerve would thus be a nerve of vascular sensibility. 

Undoubtedly the seventh nerve plays an important role in atypical neu- 
ralgia because of its various functions and because of its peripheral and cen- 
tral connections, especially with the fifth, ninth, and tenth nerves. Recognition 
of another factor is essential: the vascular mechanism commanded by the auto- 
nomie system. 

Opinion is divided regarding the sensory function of the seventh nerve: 

A. According to some authors, the sensory part of the seventh nerve 
transmits stimuli to the nervous centers. From there a sympathetic response 
is initiated which is characterized by vasoconstrictions of the facial vessels, 
and a corresponding ischemia. The pain experienced is due to ischemia and 
related chemical changes acting upon the nerve endings of the fifth and 
seventh nerves. 

B. According to other authors, the stimulation of the seventh nerve pro- 
vokes a parasympathetic response characterized by vasodilatation of the pial 
vessels. The sensory portion of the seventh nerve would be then responsible 
for the pain experienced. 

The question now is, “Can these two concepts be reconciled?” 

There is a similarity in the funetion of the seventh, ninth, and tenth 
nerves. Each contains motor, vasodilator, and sensory fibers, and many periph- 
eral and close central connections. 

Opinions vary as to the innervation and pathway of the nerves to the vas- 
cular system. The hypothesis that the sympathetic nervous system innervates 
the blood vessels is difficult to sustain; however, it is plausible that some af- 
ferent axons pass through sympathetic branches and ganglia of the head and 
neck regions as well as through the abdominal region. A second hypothesis is 
that sensory fibers running beside the blood vessels of the neck and face are 
branches of the upper thoracic spinal nerves and the vagus. The seventh 
nerve then would earry vascular sensibility from the pial vessels in the 
eranium. 

The fifth nerve (ophthalmie division) also has an important role in the 
intracranial vascular sensibility. 

Any one of these nerves could be affected by vasomotor reactions whether 
they were spastic contractions of the smooth muscle of the vessel wall or sud- 
den distention of the vessel wall. It is probable that more than one nerve 
could be affected, thus supporting the concept of polyneuralgia. 


The Sympathetic System 
In the vascular diseases such as arteritis obliterans, many cases of angina 
pectoris, Raynaud’s disease, deep venous thrombosis, causalgia, posttraumatic 
syndromes, and phantom limb, the vasomotor phenomena are closely associated 
with pain. There may or may not be an organic lesion. In certain cases of 
Raynaud’s disease, for instance, just a hyperexcitability of the sympathetic 
system oceurs. In other cases, contact of the cervical rib or the pressure of a 
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contracting scalenus is enough to provoke vascular spasm and pain. Today 
we know the importance of the vasomotor reactions and of the autonomic 
system in the genesis of pain, and we have discovered a remarkable weapon 
for the treatment of many painful conditions. This type of pain which is 
associated with vasomotor disturbances and trophic changes is relieved by 
blocking or suppressing the corresponding sympathetic centers. 

Cervical sympathectomy for the treatment of atypical neuralgia has been 
tried, with varying results. Some obtained relief of the pain while others 
did not. 

Francois-Frank in 1896 established the idea of the centripetal function 
of the sympathetic nervous system, and demonstrated the part it played in 
physiology. About the same time, Jaboulay was suggesting cervical sympa- 
thectomies for the treatment of facial neuralgias that were accompanied by 
obvious vasomotor attacks. Chalier, who investigated Jaboulay’s cases some 
years after surgery had been performed, reported a considerable proportion 
of good results. 

Langley’s opinion on the sensory function of the sympathetic nervous system 
was: “All that seems to be possible is to consider as afferent autonomic, those 
impulses which give rise to reflexes in autonomic tissues and which are inea- 
pable of giving rise to sensation directly, and to consider all other afferent 
fibers as somatic.” 

Guided by the work of Franeois-Frank, Leriche considered vasomotor dis- 
turbances as being the essential factor of many painful conditions. He insisted 
on pain being due to ischemia, but did not overlook vasodilatation as a possible 
factor, nor, in a more general way, vasomotor disturbances. In conjunction 
with Fontaine, he observed that when the sympathetic chain is exposed and 
one pinches the superior cervical ganglion, or the two first rami communicans, 
or the trunk itself, one causes a sharp pain in the teeth of the lower jaw, in 
the bone itself, and in the angle of the jaw, or in the region of the temporo- 
mandibular joint. Novocainization prevents this. 

Leriche also reported that if the adventitia of the carotid bifureation or 
of the common earotid is seized with a forceps, the same pain is observed with 
less intensity. If one pinches the special capsule of the thyroid gland in front, 
or the pedicle of the inferior parathyroid, the same pain appears. If the pri- 
mary branches of the cervical nerve and the great occipital nerve of Arnold 
are pinched with forceps, sometimes the same pain is evoked. The explanation 
offered is that “stimulation of these nerves sets up vasomotor phenomena in 
the trigeminal sphere and that in this way pain in the face may be brought 
about, although the trigeminal is not directly affected.” 

The treatment proposed by this author is surgical removal of the superior 
cervieal ganglion. This type of sympathectomy has proved suecessful in a 
few cases. In others, no improvement and no lasting results were noted. 

In 1932, Harry Helson studied the facial sensibility after a radical opera- 
tion of the fifth nerve, and coneluded that facial sensibility depends chiefly 
upon the fifth nerve, but “as soon as the face is deprived of this source, some 
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other nerve—either the VII, the sympathetic, or both take over—or it may 
be through anastomosis with the branches of the cervical plexus. The zero of 
cutaneous sensibility can be reached not merely through resection of the periph- 
eral nerve supply, but requires deletion of the sympathetic supply as well.” 

Lewis writes that the direct cause of the pain is not oxygen lack, but 
the stimulation of the sensory nerves by the metabolic products of muscular 
activity. Ordinarily these products are removed through oxidation, but where 
the blood supply is inadequate they accumulate in excess. 

In 1928 Frazier treated cases of atypical neuralgia by removal of the 
superior cervical ganglion, or sometimes the middle cervical ganglion, with 
stripping of the periarterial plexus. The pain, however, was not relieved. 
M. Peet had a different idea. He agreed that atypical neuralgia pain can be 
of sympathetie origin, due to vasospasm, but he was not sure that the cervical 
sympathetic would differ so much from the sympathetic system in other parts 
of the body. From the results of his experiments, he assumed that there are 
sensory fibers from the vagus which pass through the superior cervical gan- 
glion on their way to the head. 

For all these authors, the sympathetic system was responsible for the pain, 
the common idea being that vasoconstriction provokes ischemia, and ischemia 


provokes pain. 


Is Pain Due to the Exacerbation of Vascular Sensibility? 


In 1932 Temple Fay conducted some highly interesting experiments. He 
noticed that stimulation by faradie current about the bifureation of the ca- 
rotid is extremely painful to the patient. The sheath of the carotid is also 
extremely sensitive. The pain may be referred to the tongue, the upper and 
lower jaws, the face about the orbit, the temporal region in the occipital area, 
deep in the eye and the head, and to the throat by appropriate selection of 
points about the arterial bifurcation. Connecting the pain with its origin, he 
wrote: “This type of pain probably finds its port of entry to the brain and 
consciousness through branches given off by the vagus nerve, which associate 
themselves with the large cranial vessels and travel with the sympathetic 
branehes to their field of distribution. Fibers from the lower cervieal and 
upper thoracie cord, by way of the carotid sheath, are important pathways 
for this type of pain.” 

Penfield first studied on a physiologie basis, during surgical intervention, 
the sensibility of the intracranial part, which could be involved in craniofacial 
neuralgias (migraine), pointing out the elective sensibility of the dura mater 
and of the venous sinuses. Referred pain, caused by stimulation of the lateral 
wall of the superior sagittal sinus in its anterior part, is felt in the forehead, 
over the temple, the ear, neck, or at the top of the cranium. Stimulation of 
the same sinus more anteriorly brings pain over the eyebrow and in the nose, 
felt as a more or less violent headache. Nausea may be experienced, with 
eventual vomiting. 

In migraine, pain which may be felt in the head or the face comes from 
dilated intracranial vessels, and most especially from the middle meningeal 
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artery, the venous sinuses, and the pial vessels. The ophthalmic division of 
the fifth nerve is the sensory pathway though the seventh nerve may also be 
involved. 

Kuntz believes that vascular sensibility is involved in another way. In 
1943 he wrote: “Hypertension or spastic contraction of the smooth muscle in 
vessel walls is known to be a major effect in the production of pain referable 
to blood vessels, either by its direct effect on sensory receptors or the conse- 
quent ischemia of the adjacent territory.” 

According to a paper presented by Tinel in 1938, pain is due to an exac- 
erbation of vascular sensibility. This type of sensibility would usually be a 
latent one, its role being in the regulation of vegetative reflexes, but in cases 
of pathologic exacerbation, it would become a conscious one. 

His theory is opposite to that of Kuntz for he invokes the distention of the 
vessel wall, either arterial or venous, as opposed to the theory that the spastic 
contraction of the smooth muscle of the vessel wall is the main cause of pain. 

In causalgia, we observe an extreme vasodilatation of small arteries which 
meets the resistance of constricted capillaries. In cases of Leriche’s syndromes 
which follow trauma to bones or articulations, and in acromelalgia of old 
people, the same thing is true. The erythromelalgia cases are less painful, 
for the rise in arterial pressure is not so high, due to an intense vasodilata- 
tion. In Raynaud’s disease, the rather moderated pain of ischemia is followed 
by the much more severe pain of secondary vasodilatation. 

In conclusion, discordance in peripheral circulation of a reflex origin, 
sudden rises in blood pressure and distended vessels with exacerbation of vas- 
cular sensibility are the conditions from which pain will arise. 

Horton, MacLean, and Craig reported a ‘‘new syndrome of vascular head- 
ache” in 1939. They noticed tenderness over the branches of the external 
carotid arteries, and that many patients obtained relief by pressure over the 
eye or temporal vessels. A few discovered that digital compression of the 
common carotid on the side of the pain brought relief. These authors insisted 
upon the coincidence of vasodilatation with the onset of pain. 

The most interesting part of their findings is the allergic factor. They 
demonstrated that subcutaneous injection of 0.3 to 0.5 mg. of histamine could 
provoke headache. This headache was associated with vasodilatation which 
could be stopped with injection of epinephrine. On the basis of their experi- 
ments, they recommended desensitization. 

A paroxysmal temporal headache similar to an atypical facial neuralgia 
was described by Newman in 1945. The pain was relieved by infiltration of 
the great occipital nerve. 

In 1947, Gardner, Stowell and Dutlinger proposed resection of the greater 
superficial petrosal nerve in the treatment of unilateral headache. They in- 
sisted upon the importance of the parasympathetic discharges. Vasodilata- 
tion would provoke the pain, the sensory pathway involved being the seventh 
nerve. Thus vascular sensibility, reflex action, and the facial sensory system 
are the basis of this explanation of atypical neuralgia. 
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De Seze and Vermeil, in 1948, proposed, as a surgical treatment for mi- 
graine, the retrogasserian neurotomy of the ophthalmic contingent in the 
sensory root of the fifth nerve, and the electrocoagulation of the middle me- 
ningeal artery. They recall that resection of a segment of the temporal artery 
or even the simple infiltration of Novocain around the artery may bring re- 
lief from the pain. As a medical treatment, vasodilatation should be pro- 
voked preventively either by phenolization of the sphenopalatine ganglion, the 
stellate ganglion block, or by administration of vasodilator drugs (histamine 
diphosphate, nicotinic acid, or sodium nicotinate). 

In 1950, Mareussen and Wolff wrote a report of various headaches. They 
recall that in an attack of migraine, the pain is known to arise from dilated 
arteries inside or outside the cranium. The preheadache phenomena are re- 
lated to vasoconstriction, which was confirmed by electroencephalographic 
tracings which showed changes similar to those noticed during periods of 
cerebral anoxemia. The pain is associated with vasodilatation, but they dem- 
onstrate that vasodilatation alone cannot provoke pain. Referring to Picker- 
ing’s suggestion, they believe that in ad‘ition to the stretching of the vessel 
wall, there may be another factor, such as sensitization of the pain nerve 
ending with a chemical agent. 

Rudolph Jaeger recently wrote: “There are many so-called atypical head 
and face pains regarded as separate clinical entities that are probably nothing 
else but migraine. These include the sphenopalatine neuralgias, the erythro- 
melalgias, the post-traumatic headaches, and numerous other ill-defined pains 
of the face and cranium.” In his opinion, the sensation would pass down the 
nerves of the blood vessels to enter the brain ultimately by the usual afferent 
pathways. 

Discussion 

1. It seems to be an undeniable fact that the autonomic system is involved 
in the pain-producing mechanism of atypical neuralgias, but there is a diver- 
gence of opinion as to how. 

2. Would it be that the sympathetic system has a sensory function proper? 
Although some experiments seem to prove, while others disprove this theory, 
it would be the general tendency to deny the cervical sympathetic system any 
sensory function. 

3. What seems more probable and even certain is that pain may be pro- 
voked by a reflex action from the autonomic system. We have seen how 
vasoconstriction and the consecutive ischemia may generate pain by action 
on the afferent nerves. A “vicious circle” may be organized; the pain will 
persist, diffuse, and aggravate. In atypical neuralgia, however, we observe 
that the maximum of pain conincides with marked and even intense vaso- 
dilatation phenomena. This fact opposes the theory of pain produced by 
ischemia, and rather favors the concept of pain produced by distention of 
the arterial wall. 

4. This is the concept of an exacerbated vascular sensibility as the main 
factor. The idea that blood vessels which supply the nerves are intimately 
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involved seems to be gaining more and more acknowledgment. What are the 
determining factors in facial pain? The nerves to be considered are the tenth, 
the upper thoracic spinal nerves, the seventh, and the fifth. It is probable 
that the nerves of vascular sensibility are the most liable to provoke a sympa- 
thetic or parasympathetic reflex action. 

5. The most recent works point out the analogy which exists between 
migraine and atypical neuralgia. In migraine, the two recognized phases of 
vasodilatation with preheadache phenomena and the second phase of vasodi- 
latation with pain seem to oppose the unique phase of atypical neuralgia. 
But, do they really oppose it? Could not the background of a diffuse and 
persistent pain with paresthesia correspond to vasoconstriction and ischemia? 
The paroxysmic episode, with vasodilatation phenomena and intense pain, 
would then correspond to the second phase of migraine. 
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OBSERVATIONS ON THE FLUORESCENT TONGUE PATTERN 
AND ITS RELATION TO THE DEFICIENCY STATE 


ARNOLD B. ScHAFFER, B.S., D.D.S., Bronx, N. Y., AND 
SEymour W. Sacus, B.S., D.D.S., WasHtneton, D. C. 


HE development of a diagnostic aid for the determination of nutritional 

deficiencies would be of inestimable value. At the present time the detec- 
tion of nutritional deficiencies is primarily dependent upon the appearance and 
detection of classical clinical signs. These clinical manifestations do not ap- 
pear until the deficiency state is well established in every cell of the body, 
and frequently the clinician does not recognize their existence until a severe 
deficiency is established. 

It is an accepted fact that the clinical appearance of the tongue can be 
used as a sign of the deficiency state. It can be logically concluded, therefore, 
that lingual appearance may be a sign of general body biochemistry and an 
indication of general body health. 

After correlating the clinical picture of the tongue with the fluorescent 
pattern (as revealed by the Wood-Light) we have concluded that limited or 
lack of lingual fluorescence may be an indication of the deficiency state. 

We believe that the Wood-Light (ultraviolet projector lamp) may con- 
ceivably be used as a fine diagnostic aid in determining the deficiency state. 


I. The Tongue as an Indicator of Body Health 


The literature on this subject shows that the tongue can manifest signs and 
symptoms of various systemic ailments. These include: vitamin B complex 
deficiency, various anemias, sprue, iron deficiency, and diabetes. 

The tongue is an extremely delicate indicator of these systemic disease 
processes and frequently this organ will manifest the only clinical evidence 
of pathology. 


DEFICIENCY GLOSSITIS* 


7 tT K 
Microeytic Vitamin B Macrocytic 
hypochromic == complex <; hyperchromic 
anemia deficiency anemia 
As tl Ya 


Gastrointestinal disorders 


Thus, even though every cell in the body may be lacking in vitamin B 
complex, it may be the lingual signs, alone, that will call our attention to this 
widespread disease process. No other clinical evidence may be seen at early 


Presented as a Table Clinic at the Postgraduate Clinic of the District of Columbia 
Dental Society, March 15, 1953, and the annual session of the American Dental Association, 
Cleveland, Ohio, September, 1953. 

This study was supported in part by the National Vitamin Foundation and the United 
States Vitamin Corporation of New York City. 

*Chart by Afonsky. 


1425 








1426 ARNOLD B. SCHAFFER AND SEYMOUR W. SACHS 


stages. The tongue will show prodromal signs and frequently clinical overt signs 
will manifest themselves elsewhere in the body only upon intensification of the 
disease mechanism. 

With the onset of proper therapy the acute lingual symptoms will usually 
disappear. Often twenty-four hours of treatment is sufficient to reverse these 
delicate signs. This is especially applicable in cases of pernicious anemia treated 
with vitamin B,. and pellagra treated with niacin. 


Lingual Signs of Metabolism and General Body Health.—The lingual signs 
of pathology—burning sensations, swelling of tip and lateral margins, reddening, 
engorgement of papillae, atrophy of papillae, fusion of papillae, smooth glazed 
appearance—are not very specific. They may be caused by any of the previously 
mentioned ailments: anemia, avitaminosis, sprue, iron deficiency, or diabetes. 

Why various diseases affect the same organ in a similar fashion has caused 
much speculation. However, we do know that our B complex vitamins (niacin, 
riboflavin, thiamin) are factors in the enzyme system. It is quite plausible 
that their lack will derange cellular metabolism due to upset of the enzyme sys- 
tem. The tongue appears to be sensitive to this metabolic derangement and man- 
ifests signs that notify us that metabolism is inadequate. 

In conditions such as anemia, sprue, and iron insufficiency we may similarly 
have derangement of metabolism but at a different metabolic level. This may 
explain why similar lingual changes are evident in these diseases. 

Afonsky believes that “since many enzymes are specific for one reaction only, 
there exist corresponding variations in the manifestations of their impaired funce- 
tion, though the end result may be identical no matter at which level the bio- 
chemical chain is broken. Thus the lingual mucosa reacts in a similar manner 
to a variety of conditions directly or indirectly interfering with cellular respira- 
tion.” 

The lingual signs of deficiency, that we have discussed, are anatomical 
lesions. They follow biochemical cellular pathology. ‘The sequence of events 
in deficiency states: nutritional inadequacy (inadequate supply; interference 
with ingestion, absorption, and utilization; increased requirement, excretion, 
or destruction) depletion of reserves in the tissues; biochemical cellular lesion; 
impaired function; anatomical or visible lesion. No step in this chain of 
events is necessarily complete before the next begins.”’ 

Since the tongue is a part of the entire body, before we can have anatomical 
signs as papillary atrophy, we must have biochemical derangement in every cell 
in the body. 

Afonsky in discussing aniacinosis claims, ‘‘They [students] were biochemi- 
eally sick in evey cell of their bodies, because niacin deficiency does not leave 
a single cell in the organism undamaged. A disturbed enzyme system upsets 
cellular respiration and produces a biochemical lesion within the cell. This bio- 
chemical cellular lesion constitutes the first act in the drama of the deficiency 
states.” 

Thus the tongue appears to be acting as an indicator of general body me- 
tabolism. If this is true, then knowledge of lingual pathology is an invaluable 
criterion of general body health. 








aaa naman 








Oo an ep 














)CHAFFER AND SACHS: OBSERVATIONS ON THE 
FLUORESCENT TONGUE PATTERN AND ITS 
RELATION TO THE DEFICIENCY STATE 


q 
‘ 
j 
; 
4 
q 
} 
7 


aa 
a he Uagsncdiea te Pennie ae 











ORAL SuRG., ORAL MED. 
AND ORAL PATH., 
DECEMBER, 1953 





Fig. 1.—A, Photograph of normal-looking tongue. Clinical appearance demonstrates good 
coating, discrete papillae, pink color. 

B, Painting of fluorescent pattern of tongue in A. Heavy orange-red fluorescence covers 
almost the complete dorsum. 

Fig. 2.—A, Photograph of tongue showing early acute signs of nutritional deficiency. 





Clinical appearance demonstrates engorged papillae at the tip and margin. Burning sensa- 
tion is present in these areas. 

B, Painting of fluorescent pattern of tongue in A. Orange-red fluorescence covers the 
posterior half of the tongue. A light fluorescent sprinkling is present in the anterior region. 

Fig. 3.—A, Photograph of tongue showing chronic, moderately advanced signs of nutri- 
tional deficiency. Clinical appearance demonstrates clumping of papillae, initial atrophy of 
papillae, partial loss of coating, indentations of lateral margins, furrows. 

B, Painting of fluorescent pattern of tongue in A. Yellow fluorescence is present to 
some extent in the posterior part of the tongue. An occasional sprinkling is noted in the 
anterior aspect. 

Fig. 4.—A, Photograph of tongue showing chronic, advanced signs of nutritional de- 
ficiency. Clinical appearance demonstrates loss of coating, reddening, extensive clumping of 
papillae, atrophy of papillae. 

B, Painting of fluorescent pattern of tongue in A. Fluorescence is not present. There 
is a white matting. 

Fig. 5.—A, Photograph of tongue showing chronic, severely advanced signs of nutri- 
tional deficiency. Clinical appearance demonstrates complete absence of coating, complete 
atrophy of papillae, red color, angular cheilosis. Burning sensation and pain are present. 

B, Painting of fluorescent pattern of tongue in A, Fluorescence is not present. The 
tongue appears blue-purple, the color which the Wood-Light emits. 
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Were it possible, by means of a diagnostic aid, to ascertain the biochemical 
state of the tongue we would have an extremely delicate and sensitive indicator 


of body health status. 


II. The Fluorescent Tongue Pattern as Revealed by the Wood-Light 


Wood-Light as an Indicator of B Complex Deficiency.—With these 
thoughts in mind, we began an investigation in August, 1950, of the possibility 
of using the Wood-Light (which furnishes ultraviolet radiation) as a diag- 
nostic means of evaluating lingual status and hence that of general body 
health. 

A review of the literature of that date brought us the statement of Cos- 
tello and Luttenberger that in viewing the tongue under ultraviolet radiation, 
“it has been stated that the disappearance of the orange-red, elevated, coalesc- 
ing coating on the tongue is an indication of Vitamin B deficiency. The coat- 
ing is abundant in children, less so in well nourished adults, and is absent in 
those suffering from vitamin deficiency.” 

Hagerman and Hirschfeld examined 543 patients under the Wood-Light 
and treated 128 cases of abnormal fluorescence with vitamin B and concluded, 
“In weighing the total evidence, the conclusion seems justified that there 
obtains a definite connection between fluorescence of the tongue and Vitamin 
> metabolism.” 

Tomaszewski, who continued this investigation, concluded after examin- 
ing 400 persons that “in certain diseases—pernicious anemia, hypochromic 
anemia, sprue syndrome, and Vitamin B deficiencies—there is a higher inci- 
dence of absent fluorescence. 

“The Vitamin B group and iron have some influence in the restoration of 
fluorescence—There is, however no proof that reduced or absent fluorescence 
is always due to deficiency of the Vitamin B complex. 

“Factors such as Vitamin B,., folie acid, Vitamin B complex, and iron 
seem to have some influence on the restoration of fluorescence in certain con- 
ditions, doubtless due to their action in regenerating the papillae.” 





Purpose and Method of Investigation 


It was our purpose to ascertain by proper scientific methods whether there 
was a correlation between the appearance of the tongue under the Wood-Light 
and the deficiency state as indicated by clinical diagnosis. 


I. Equipment.—We employed a 100-watt ultraviolet projector lamp. 
“This lamp furnishes very intense ultra-violet radiation of about 3600 Ang- 
strom Units. It can be used for any fluorescent work where strong U.V. Light 
is required. 

“The radiation obtained is the long wave ultra-violet, also known as 
‘Black-Light’ (or Wood-Light), useful solely for producing fluorescence. It 
is absolutely harmless and since no short waves (health rays) are emitted, 
the light does not affect the eyes or skin of persons exposed to it. 


“The light source is a High Intensity Clear Mercury Bulb... .” 
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II. Method.— We examined 144 patients, at random, from the Medical, 
Surgical, Psychiatric, and Outpatient departments, divisions of Bellevue Hos- 
pital, New York City. 

Each individual had a drawing of his tongue made with notations as to 
the clinical appearance and another sketch recording its appearance under the 
ultraviolet lamp. 

The clinical picture included notations of any of the classical signs of the 
deficiency state and the part of the tongue that manifested them. Thus a 
record of glossodynia, color, loss of coating, papillary engorgement, furrows, 
fissures, papillary fusion, atrophy, ete., was made. These were considered signs 
of pathology. 

Also, extraoral signs of vitamin B deficiency were recorded. 

Ineluded were angular cheilosis, dysbasia, ete. 

The drawing of the tongue under the Wood-Light showed which parts 
of the tongue were covered with fluorescence, the color and intensity. 

By analyzing the data thus accumulated we wanted to be in a position to 
accomplish the following: 


a. To determine the predominant (normal?) tongue pattern under the 
Wood-Light in those cases where clinical diagnosis does not reveal any pathol- 


ogy. 
b. To determine the value of the Wood-Light as a diagnostic device in 


clinical diagnosis by correlating the fluorescent tongue pattern with those cases 
that showed clinical signs of pathology. 

e. To then treat cases which appeared to have a pathologic fluorescent 
tongue picture and determine whether the fluorescent and clinical tongue ap- 
pearance would change in response to therapy. 


Ordinary and Wood-Light Aspects of the Tongue 


In the majority of apparently healthy and well-nourished adult patients 
fluorescence was present on the dorsum of the tongue. The coverage of the 
tongue, in these cases, was usually at least or over one-half in the anteropos- 
terior direction and symmetrical. The loss of fluorescence is invariably at the 
tip and extends posteriorly. 

The tongues of patients showing clinical signs of nutritional deficiency 
had diminished coverage of fluorescence. Thus we found a range of fluores- 
cence in the tongue patterns that included complete tongue coverage to ones 
that had complete lack of fluorescence, in which cases the tongue appears pur- 
ple or blue (the color which the ultraviolet lamp emits). The color of the 
fluorescence included patterns of red, orange, pink, yellow. There are tongues 
which, when viewed under the Wood-Light, will show a dull, moist coat that 
appears to be a matting rather than actual fluorescence. This matting may 
simulate a dull color or have a whitish sheen. 

In most instances the fluorescent pattern will follow very closely the coat- 
ing of the tongue, as seen clinically. However, a coated tongue is not always 
fluorescent. “Under ordinary light, there is no difference whatever between 
fluorescent and non-fluorescent casts. It would thus be a mistake to omit 
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Wood-Light examination in cases where a well developed coating is visible 
under ordinary conditions.” 

In general the fluorescent area is continuous and unbroken. However, it 
may enclose nonfluorescent sites. In the majority of cases the tip of the 
tongue is devoid of fluorescence. 

In no instances where the tongue had complete fluorescent coverage did 
we observe any clinical signs suggestive of nutritional deficiency. 

The fluorescent pattern proved to be a stable phenomenon as did lack 
of fluorescence. Cases observed over a period of time, and not subjected to 
therapy, presented basically the same pattern. Spontaneous variations of the 
fluorescent patterns were very slight. 

There were tongues which presented a perfectly normal clinical appear- 
anee and yet had poor fluorescent patterns. This might possibly indicate that 
a decrease in fluorescence preceded the clinical signs of nutritional deficiency. 


Interpretation of Observations 


An analysis of our data as seen in Table I leads us to believe that there 
is a direct relationship between the fluorescent coverage of the tongue and the 
presence or absence of clinical lingual signs of nutritional deficiency. The 
majority of tongues that appeared normal also presented good fluorescent 
coverage. As clinical lingual signs of nutritional deficiency appeared there 
seemed to be a decrease in fluorescent coverage. Tongues that showed even 
the earliest signs of nutritional deficiency had diminished fluorescent coverage. 
A complete bald atrophic tongue did not manifest any appreciable fluorescence. 

There were tongues that appeared to be normal clinically yet had poor 
fluorescence. It is possible that in these cases the loss of fluorescence may pre- 
cede the appearance of clinical signs. We may be noting, in these cases, sub- 
clinieal nutritional deficiencies. Therefore, we have coneluded that though 
one-half coverage of the tongue with fluorescence may be accepted as the aver- 
age picture, the ideal patient should present complete coverage of the tongue 
with brilliant fluorescence. 


TABLE I. STATISTICAL SUMMARY OF FINDINGS 








| FLUORES- | FLUORES- | 
CLINICAL FLUORES NONFLUO- | CENT MORE | CENT LESS ’ 
TONGUE CENT TO RESCENT THAN % | THAN &% SYMMETRICAL 
APPEARANCE |ANY EXTENT| COMPETELY TONGUE TONGUE POS, | NEG. 
I. Normal 
(59) 45 14 34 11 34 25 
Signs of Defi 
ciency (total 
it, San, EY; 
85) 48 37 27 21 32 53 
II. Papillary 
enlargement 
or engorge- 
ment (28) 292 6 17 5 17 11 
Ill. Fissuring 
and/or fur- 
rowing (48) 24 24 9 15 14 34 


[V. Atrophy 
(9) 2 7 1 1 1 8 
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Whereas less than one-half coverage of the tongue with fluorescence may 
be considered pathologic, in our opinion it is an indication of a better health 
status than a tongue with no fluorescence. It is thus quite possible that the 
degree of fluorescent coverage is an indication of the degree of nutritional 


saturation. 
Correlation of Fluorescence to Clinical Diagnosis 

In an attempt to ascertain by use of the statistical method whether there 
is a definite correlation between our interpretation of the fluorescent tongue 
pattern and the clinical appearance of the tongue we proceeded as follows: 

The clinical appearance of the tongue was graded on a seale of increasing 
pathology. An arbitrary classification of the fluorescent patterns was also 
established, corresponding to our interpretation of increasing pathologie fluo- 
rescent patterns. Each tongue received a clinical grade and a fluorescent 
grade. This was done by one clinician, only, in order to minimize error which 
might result from individual variation. The elinical rating of each tongue 
was done without knowledge of the fluorescent pattern and vice versa. The 
ratings were as follows: 

CLINICAL CLASSIFICATIONS 


Rating Clinical Appearance of Tongue 
. Normal 

a, Papillary enlargement and engorgement 

ITT. Fissuring and/or furrowing present 

IV. Atrophy 
FLUORESCENT CLASSIFICATIONS 

Rating Fluorescent Appearance of Tongue 

z. Full coverage with fluorescence ranging to and including more 
than one-half coverage and one-half; all patterns are sym- 


metrical 
a4, Less than one-half coverage with fluorescence and including 
even presence of a matting (presence of color but not really 


fluorescent ) 
zat. White cast (no color or real fluorescence) 
3 Blue or purple all over 

The coefficient of correlation is 0.4. Since “we may think of a coefficient 
of correlation as the decimal fraction which informs us what percentage of 
the causes that determine the scores of one variable also determine the score of 
the other variable,’’ we may conclude that we do have a definite relationship 
between the clinical appearance of the tongue and the fluorescent tongue pat- 
tern. 

However, technically, in order to rely on one test to do the same job as 
the other, they should correlate 0.8 or better. Thus to claim that we may 
rely upon the Wood-Light to supply us with the identical information that 
the clinical observation gave us, we should have a higher coefficient of correla- 
tion. 

There are many factors to be considered. The system of elinieal and 
fluorescent classification was highly arbitrary. It is quite possible for the 
clinician to have overlooked some initial signs of pathology and to have elassi- 
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fied a tongue in the wrong box. There were many borderline cases that could 
have received a rating lower or one slightly higher. 

The system of fluorescent tongue classification was one built upon theory 
and interpretation. There may be definite errors that future investigation 
will demonstrate. We do not have the backlog of information on this subject 
that we do have on clinical tongue appearance and the significance we may 
attach to it. 

Another very important factor to be considered is that the Wood-Light 
may even be a much more delicate instrument of diagnosis than the clinical 
eye. Almost one-quarter of tongues that appeared to be normal upon clinical 
examination did not have any fluorescence at all. Since many of our patients 
were chronie aleoholics it is conceivable that a deficiency state was present 
and that the Wood-Light has demonstrated it before classical clinical signs 
have appeared. 

Results of Administration of Therapy 

In an attempt to see what effect the administration of therapy would have 
upon the fluorescent tongue pattern, a group of patients were given vitamin 
therapy. Though we believe more elements than vitamins determine the ap- 
pearance of the tongue under the Wood-Light, the deficiency state is strongly 
related to avitaminosis. 


Each patient received a multivitamin preparation. These capsules con- 


tain: 
Thiamin chloride 15 mg. 
Riboflavin 10 mg. 
Pyridoxine 3 mg. 
Calcium pantothenate 20 mg. 
Nicotinamide 150 mg. 
Ascorbie acid 150 mg. 
Distilled tocopherols 25 mg. 
Vitamin A 25,000 U.S.P. units 
Vitamin D 1,500 U.S.P. units 


The ther veutic dose we prescribed was one, two, or three tablets with 
meals depending upon the severity of the case. Various types of cases were 
treated: those that had no fluorescence whatsoever, and those that had partial 
coverage with fluorescence or weak color intensity. Our criteria of improve- 
ment was the production of fluorescence when none was present, greater tongue 
area coverage or increase in color intensity if fluorescence was present at the 
beginning of therapy. 


Our results are seen in Table IT. 


TABLE II. RESULTS OF THERAPY 


CASES | | SLIGHT MODERATE | ; MARKED 
TOTAL NO IMPROVEMENT IMPROVEMENT IMPROVEMENT IMPROVEMENT 
99 2 fod _ - 
oo » ‘ ‘ 0 


We believe these figures demonstrate, once again, a definite relationship 
between the fluorescent pattern and the deficiency state. The vast majority 
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of cases that showed definite improvement in the fluorescent pattern also ex- 
hibited clinical improvement. 
Subclinical Deficiency Diagnosis 

While it is true that there is a correlation between the clinical appear- 
ance of the tongue coating and the fluorescent pattern (often the fluorescent 
distribution follows exactly the distribution of the coating), yet there were 
enough cases of tongues with fine coatings that did not fluoresce at all, or very 
weakly, or only part of the coat pattern was followed, to indicate that this 
is not the criterion. 

It is quite possible that since the possession of a coating usually depends 
upon the presence of papillae, and the presence of papillae depends upon the 
existence of proper metabolism, therefore a coating and abundant fluorescence 
are found simultaneously. 

However, in cases where the tongue appears to be clinically normal and 
is covered with a fine coating and yet does not fluoresce, we may be then meas- 
uring the biochemical status. The biochemical status may be pathologie, 
and since this stage precedes anatomic lesions we may thus have a pathologic 
fluorescent pattern upon a clinically normal-appearing tongue. 

If the fluorescent reading is actually a measure of the biochemical status, 
we are then measuring the subclinical health status. 


Explanations of the Fluorescent Phenomenon 


The following explanations of the fluorescent phenomenon has been of- 
fered by Tomaszewski: 

There is no doubt that this fluorescence is due to the production of porphyrin by 
penicillin-sensitive micro-organisms. We do not know whether the porphyrin is synthesized 
by the bacteria or whether it is the product of decomposition of the hemoglobin derived 
from food or from the host.... The actual role of porphyrin in the metabolism of the 
oral bacteria is also unknown. Papenheimer (1948) suggests that porphyrin at least in the 
diphtheria bacillus, might be produced in certain conditions in the process of synthesis of 
some respiratory enzymes, probably cytochrome B. 

From the clinical point of view it is of interest to inquire why this porphyrin is 
absent in certain normal and pathological conditions, and what is the part played by the 
Vitamin B group in its production. It seems that at least two factors are responsible for 
the fluorescent phenomenon. (1) The presence of porphyrin-producing bacteria; and (2) 
The presence of normal papillae, since a smooth tongue does not, as a rule, exhibit fluores- 
eence. Judging from the fact that in a certain percentage of healthy and adequately 
nourished persons the normal-looking tongue does not show fluorescence, some other fac- 
tors must also be responsible.... 

We believe that much more research work is necessary before the exact 
cause of the fluorescent phenomenon will be determined. It is known that 
keratinized tissue fluoresces. It is possible that the fluorescence of the tongue 
is a demonstration of papillary keratinization. This in turn may be depend- 
ent upon proper nutrition. Another factor to be considered is that certain 
vitamins are known to fluoresce. It is possible that the fluorescence of the 
tongue is a direct manifestation of the tongue tissue concentration of these 


vitamins. 
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Conclusions 


There can be little doubt that our investigation has revealed a definite con- 
nection between the deficiency state and the fluorescent tongue pattern as 
revealed by the Wood-Light. However, much more research is necessary to 
determine the exact nature of this relationship and the practical application 
of this information. 

If the nature of relationship is definitely established, then there will be 
great value in understanding the fluorescent tongue patterns. 

1. The clinical observation in this research project was accomplished by 
clinicians who were highly trained by years of study on the subject of oral 
manifestations of nutritional deficiencies. They were able to detect minor 
aberrations in lingual appearance. 

The average practitioner, unfortunately, has not received this training. 
If the Wood-Light could be used as a diagnostic apparatus, it would then be 
a simple task for the doctor to detect pathology that he ordinarily would not 
see. 

2. A diagnostic apparatus could prove much more objective and accurate 


than the human eye. 
3. The Wood-Light may conceivably show us pathology that cannot be 
seen by the eclinician’s eye. It may reveal a subclinical nutritional deficiency. 


Summary 

1. The tongue is a known indicator of the deficiency state. 

2. The tongue may also be a barometer of general body’metabolism. 

3. The Wood-Light (ultraviolet radiation) will cause the tongue to fluo- 
resce in most eases of apparently normal and healthy individuals. 

4. Tongues that show clinical signs of the deficiency state appear to lack 
fluorescence or have diminished fluorescence. 

5. The administration of vitamin therapy to individuals with poor fluo- 
rescent tongue patterns will usually result in restoration or improvement of 
the fluorescence. 

6. Further research is necessary in order to verify the exact relationship 
between the fluorescent tongue and the deficiency state. 

7. It is possible that the Wood-Light may be able to be used as a diag- 
nostie aid in determining the deficiency status of an individual. 

8. The Wood-Light may be able to reveal a subelinieal nutritional de- 
ficiency. 

We would like to express our appreciation to the, hospital authorities for aiding us 
in establishing this research project at Bellevue Hospital. We are indebted to Dr. Her- 
bert Solomon for his advice; many thanks to Dr. Wm. Harrigan, Bellevue Hospital, and Dr. 
Karl Wood, George Washington University Hospital. 
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PRIMARY MALIGNANT MELANOMA OF THE ORAL MUCOSA 
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RIMARY malignant melanoma of the oral mucous membrane has been 

reported but rarely and the criteria employed to establish the tumor as 
primary have not been consistent. The material from Walter Reed Army 
Hospital and the Armed Forces Institute of Pathology has been reviewed 
in an effort to ascertain whether malignant melanomas actually arise from 
oral mucous membrane. In this study the following criteria were considered 
adequate to establish such an origin: (1) the demonstration of malignant 
melanomas in the oral mucosa, (2) the presence of intraepidermal (junc- 
tional) activity, and (3) the inability to demonstrate any other primary site. 

Five eases of malignant melanoma have been studied. All of them ful- 
filled the first and third criteria, and in regard to the third criterion no ab- 
normalities of the eyes were noted clinically in four cases, and none, either 
clinically or pathologically, in the fifth. In two eases junctional activity was 
demonstrated. Three cases of nevi of the oral mucosa were also studied and 
are included in this report since nevi are a common site of origin of malig- 
nant melanoma of the skin. 

The first report of a case of primary malignant melanoma of the oral 
mucosa was published by Weber’ in 1859. Fuhs and Kumer? collected 31 
eases from the literature in 1929. Baxter,® in 1941, reviewed the literature 
and reported 55 eases, including one of his own. Since 1941 seven cases have 
been reported: one by Brown and Byars,‘ two by Soderberg and Padgett,’ 
three by Hobaek,*® and one by Blackburn.’ In all, 62 cases of primary malig- 
nant melanoma have been reported. Many of the cases, particularly in the 
early literature, have been presumed to be primary on the basis of clinical 
evidence alone. None of the reports has emphasized the presence of june- 
tional activity. In none of the cases previously reported have all the criteria 
outlined been fulfilled. 

Case Reports 

Case 1 (AFIP Ace. 275311).—A 51-year-old white man noted a painless lump on the 
inside of the left cheek following a tooth extraction in 1945. In July, 1948, biopsy per- 
formed at Memorial Hospital Clinic revealed malignant melanoma primary at this site. 
(The patient stated that the lesion had not changed in size or character since 1945.) Two 
months later he was admitted to Veterans Administration Hospital, Bronx, N. Y., where 
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Fig. 3. 


Fig. 1.—Case 1. Malignant melanoma of buccal mucosa. (AFIP Acc. 275311; X12.) 

Fig. 2.—Case 1. Higher power of area at edge of crypt seen at lower left in Fig. 1. 
There is intraepidermal activity. (AFIP Ace. 275311; 48.) 

Fig. 3.—Case 1. Detail of the lesion seen in Figs. 1 and 2. Pleomorphism of cells, 
melanin pigment, and abnormal mitotic activity are features. (AFIP Ace. 275311; 185.) 
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a second biopsy was performed. The original surgical material was reviewed and both 
specimens showed primary malignant melanoma. In October, 1948, excision of the melanoma 
of the left buccal: mucosa and a left suprahyoid dissection were performed, In August, 
1949, a radical neck dissection was done because of enlarged cervical lymph nodes. Histo- 
logic study revealed metastatic melanoma. In October, 1949, the patient’s symptoms con- 
sisted of anorexia and general malaise, and hepatomegaly with questionable icterus which 
was considered clinically to be due to hepatic metastases. Subsequently he had abdominal 
pain, principally in the upper right quadrant, with increasing ascites and edema of the 
legs and ankles. The patient died Dec. 22, 1949. No autopsy was performed. 

The original biopsy (Figs. 1, 2, and 3) showed a erypt in the oral mucous membrane 
lined with acanthotic stratified squamous epithelium. Within the epithelium were nests 
of polygonal and fusiform cells that varied considerably in size and shape, These cells 
had amphophilic cytoplasm containing clumps of melanin. The nuclei were oval and vesic- 
ular, with prominent nucleoli. Numerous atypical mitoses were noted. 


Case 2 (AFIP Acc. 77625).—A 30-year-old Negro man was struck a glancing blow 
on the left side of the mandible in July, 1941. He sought medical attention three weeks 
later because of a loose tooth in the vicinity of the injury. At that time the first and 
second lower molars on the left side were loose, but extraction was not performed because 
of the considerable degree of hyperplasia of the gingiva. The patient was lost from ob- 
servation until Oct. 20, 1941; at that time he stated that he had pulled one of the teeth 
with his fingers. A large growth found in the area of the extraction covered the gingiva 
and extended onto the cheek. This tumor measured 1.5 by 2 em. and its peripheral por- 
tion was black. Beneath the angle of the left side of the jaw there was a palpable nodule 
measuring 1.2 by 2.2 em. 

A biopsy of gingival mucosa revealed stratified squamous epithelium covering an 
extremely cellular -tissue composed of large cells with clear and eosinophilic cytoplasm 
which contained granules of melanin pigment. These cells had vesicular nuclei and promi- 
nent nucleoli. A moderate degree of pleomorphism existed and the tissue had an organoid 
pattern. Typical and atypical mitotic figures were observed. Junctional activity was 
evidenced (Figs. 4 and 5). This patient was lost to further observation and follow-up. 


Case 3 (AFIP Ace. 293314).—A 38-year-old white man had felt well until seven weeks 
prior to admission when a dull frontal headache developed and radiated to the occiput 
and back of the neck. About two weeks before admission he began to suffer from severe 
bitemporal headache radiating to the top of the head and to the neck, associated with a 
feeling of pressure btween the ears, bilateral tinnitus, and occasional nausea and vomiting. 
He felt dizzy and noted a tendency to fall to the right. Any movement or jarring ac- 
centuated the headache. During the admission physical examination the patient had an 
episode during which he stared into space and made slow writing movements with the 
left hand. This seizure lasted approximately thirty seconds. Also were papilledema on 
the right, hypalgesia over the first division of the trigeminal nerve, poor coordination of 
the right arm, a positive Romberg sign with fall to the right, and wide-based gait. There 
was a suggestion of papilledema on the left. Transient nystagmus lasted about twenty 
seconds, with rapid component to the right. The deep tendon reflexes of the left arm were 
decreased; there were no pathologic reflexes. The spinal fluid pressure was ‘‘increased.’’ 
There were no cutaneous lesions. Blood count, urinalysis, and serologic examinations were 
within normal limits. Spinal fluid proteins were 8 mg. per cent, but rose to 77 mg. per 
cent six months later. The sedimentation rate was 32. 

X-ray studies of chest, gall bladder, and intestine, and the excretory urogram were 
negative. Ventriculograms on admission demonstrated moderate dilatation of the lateral 
and third ventricles; the fourth ventricle did not contain air, thus indicating the possibility 
of a stricture of the aqueduct of Sylvius. There was no displacement of the ventricular 
system. Visual fields suggested slight constriction temporally. The vestibular response to 
the caloric test was normal. The audiogram showed moderately severe deafness of the 


perceptive type. 
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At craniotomy shortly after admission a bilateral cerebellar tumor was found and 
tissue was removed for microscopic examination. It was interpreted as metastatic mel- 
An extensive search for a primary site was unsuccessful. The patient’s condi- 


anoma, « 


tion remained fairly static until six months after admission when severe headaches re 
turned, accompanied by increasing deafness and frequent episodes of nausea and vomiting. 
Papilledema and neurological signs and symptoms, which had been relieved postoperatively, 
hegan to return. The ventricular fluid contained large numbers of tumor cells, The pa 
tient became confused, disoriented, and comatose; Cheyne-Stokes respirations and pul- 
monary edema developed, and he died seven months after admission. 

Autopsy revealed gray to brown gelatinous tumor tissue in the superior sagittal sinus, 
left lateral ventricle and ependyma, basal nuclei, third ventricle, and uvula, vermis, and 
hemispheres of the cerebellum. The cerebellar tumor extended into the fourth ventricle. 
The lateral ventricles were dilated, There was a brown ulcerated papule, 1 cm, in diameter, 
in the buccal mucosa near the parotid duct on the right. Acute bronchopneumonia in 
volved all lobes. 

Microscopically, the tumor in the brain consisted of clumps of anaplastic melanoma 
cells growing in proximity to blood vessels, with areas of necrosis where the tumor was 
not adjacent to blood vessels. The cytoplasm was pink and often contained melanin pig 
ment. The cells tended to be round and had sharp borders. The nuclei exhibited wide 
variations; the chromatin was scattered in small clumps and the nuleioli were large and 
irregular. Numerous normal and abnormal mitotie figures were noted. The pigment in 
the tumor cells was negative to the Prussian blue reaction. The lesion on the buccal 
mucosa showed destruction of the surface epithelium. A fibrinous exudate was present 
ver the surface and covering the tumor below. Clumps of pigmented melanoma cells in 
vaded the tuniea propria widely and extended down into the subjacent skeletal muscle. 


Case 4 (AFIP Acc. 308137).—A 42-year-old white man was admitted to Walter Reed 
\rmy Hospital on April 5, 1950. He had had a sore throat of four days’ duration two 
months previously, and he had been raising small amounts of blood for the past thirty 
days, Physical examination revealed a fungating mass on the posterior surface of the 

la and extending byond the uvula bilaterally. The liver was palpated 3 cm. below the 
costal margin on deep inspiration and had a rounded nontender edge. The tip of the 
spleen was palpable. There were no cutaneous lesions. 

Results of laboratory examinations were within normal limits. X-ray of the chest 
was negative, and x-rays of the sinuses showed minimal hazing throughout the left antrum 
and posterior ethmoid air cell region. The patient refused operation. He received x-ray 
therapy to the oral lesion, a total dosage of 20,400 r measured in air. On Oct. 11, 1950, 
he finally submitted to local excision of the uvula. Following this, persistent chest and 
abdominal pain developed and loss of weight became rapidly progressive. The patient’s 
condition deteriorated steadily after November and he died on Jan. 8, 1951. 

\utopsy revealed a fungating, soft black mass in the area of the uvula, extending to 
both tonsillar fauces. Black nodules were found deep in the scalp and replacing portions 

A longitudinal section through the vertebral column revealed that 


of many of the ribs. 
all the vertebral bodies and discs were replaced by mushy black tumor which completely 
obseured its architecture. Small metastases, measuring up to 3 mm, in diameter, were seen 
in the epicardium and endocardium, and numerous nodules, up to 1.5 em, in diameter, in 
The liver weighed 2,265 grams and contained a few scattered tumor 


all lobes of the lungs. 
The extrahepatic biliary tract 


nodules, some measuring as much as 2.0 em. in diameter, 
und pancreas showed no pathologie changes. The spleen weighed 350 grams. On section 
the parenchyma was bluish-black and had the appearance of diffuse involvement by tumor, 
although no discrete nodules were noted. The kidney pelves, ureters, and bladder con- 
tained sandlike caleuli but no evidence of tumor, The prostate was free of tumor. The 
right testis contained a small metastasis, the adrenal glands small metastatic nodules, and 
there were numerous submucosal tumor nodules in the small intestine. The thyroid, brain, 
and pituitary gland showed no unusual features. All tumors grossly visible were deeply 


pigmented. 
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Microscopically, the presence of tumor was confirmed in all the sites where it was 
In addition, a small metastatic nodule was seen in a section of pancreas. 


noted grossly. 
The tunica 


The biopsy of the uvula showed extensive necrosis of the surface epithelium. 


Fig. 6. 





Fig. 7. 


Fig. 6.- Ace. 512913: K100.) 
Fig. 7.—Case melanin pigment are 


Case 7. Benign nevus of buccal mucosa. (AFIP 
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Detail of the nevus shown in Fig. 6. Clumps of 
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propria was widely invaded by broad sheets of melanoma cells which extended to the sur- 
These cells were fusiform, with large clumps of melanin pigment in the cytoplasm 


face. 
There were many mitotic 


and oval vesicular nuclei containing large prominent nucleoli. 
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figures. In all areas the neoplasm was histologically identical to the material from the 
uvula, 

Case 5 (AFIP Ace, 21515).—A 52-year-old white man was admitted to the hospital 
in April, 1948. Previous to this admission, biopsy had been performed on a blue-black 
lesion on the upper right alveolar ridge of the maxilla and a diagnosis of malignant melanoma 
had been established, Ten days after admission to the hospital the patient died. No other 


clinical data were available. 





Fig. 8.—Case 8. Area of benign nevus from the mucous membrane of the commissure of the 
lip. Junctional activity is apparent. (AFIP Acc. 268206; 275.) 


At autopsy, metastases to the lungs, mediastinum, liver, kidneys, brain, and lymph 
nodes were present. There was no evidence of a primary site other than the alveolar ridge 
of the oral mucosa, Histologically, the metastases were typical of malignant melanoma, be 
ing composed of masses of cells with large oval nuclei and spindle-shaped cytoplasm. There 
was considerable variation in the nuclear size and staining qualities, Numerous mitotic 
figures were observed. Nests of cells containing granules of dark brown pigment were 
seen throughout the tumor. 


Case 6 (AFIP Ace. 283896).—A 37-year-old white man had a slightly elevated non 
pigmented lesion in the mucobuccal fold above the upper left lateral incisor. Biopsy of 
this lesion revealed stratified squamous epithelium covering an area of nevus cells, relatively 
uniform in size and shape and arranged in an organoid pattern, No evidence of junctional 
activity was demonstrated in the material studied. The diagnosis was benign nevus. 
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Case 7 (AFIP Ace. 512913).—A 37-year-old white woman had an ovoid black pig 
mentation of buccal mucosa, approximately 4 mm, in diameter. It was of unknown dura 
tion and presented no concavity or convexity, The lesion was located opposite the cervical 
portion of the second premolar in the left maxilla. A biopsy was performed, 

Stratified squamous epithelium covered broad sheets of nevus cells, There were 
areas suggestive of junctional activity, and some of the cells contained clumps of melanin 
pigment. The diagnosis was benign pigmented nevus (Figs. 6 and 7). 

Case 8 (AFIP Acc. 268206).—A 31-year-old white woman had a small pedunculated 
tumor arising from the mucous membrane at the left commissure of the lip. This lesion 
had been ‘‘present for years’’ with no recent change. Biopsy revealed a covering of 
stratified squamous epithelium of the mucous membrane type. Beneath this was a nevus, 
mostly within the tunica propria, but containing a few areas of intraepidermal (junctional ) 
cells (Fig. 8). The intradermal portion of the nevus showed uniform cells arranged in 
cords and nests. A few nevus giant cells with small uniform nuclei were present. The 


pathologie diagnosis was compound nevus. 
Discussion 


The presence of melanoblasts in the oral mucosa is a prerequisite for the 
demonstration of primary origin of malignant melanoma in this location. 
Although pigmentation of the oral mucosa has been shown in all dark-skinned 
races,® in a recent article Masson® points out that pigmentation in the oral 
mucous membrane of the white race was at first considered pathologie. How- 
ever, it is so frequently seen in the mouth and pharynx" that it is now con- 
sidered normal. In 1932 Laidlaw and Cahn" demonstrated that melanoblasts 
are a normal and constant constituent of the oral mucous membrane, even in 
blond, blue-eyed individuals. It is interesting that the only evidence of 
actual transference from melanoblasts to epithelial cells has been in the bue- 
cal mucosa’® (the mechanism whereby pigment is transferred in the skin is 
usually obscured by deep pigmentation; the oral mucosa is such that the shift 
is more easily traced). This normal pigmentation of the oral mucosa is exag- 
gerated in certain pathologie conditions such as Addison’s disease. Further, 
since melanoblasts are present in the oral mucosa, primary malignant mel- 
anoma is a distinet possibility. 

Since malignant melanoma of cutaneous origin most commonly arises in 
pigmented nevi showing junctional changes, the presence of such nevi in the 
oral mucosa constitutes additional proof of the possibility of primary malig- 
nant melanoma in this location. In our Case 6 no evidence of junctional 
activity was noted in the sections available for study. In Case 7 the histologic 
appearance was that of a pigmented nevus showing junctional activity, and 
in Case 8 there were a few nests of intraepidermal cells. According to Allen," 
12 per cent of nevi in adults and 90 per cent of nevi in children exhibit june- 
tional change. On serial sectioning of nevi, junctional activity often may be 
seen in only a few of the sections. Had more sections from Case 6 been avail- 
able it is possible that junctional activity might have been demonstrated. 

It appears that the finding of junctional changes in a malignant melanoma 
of the oral mucosa constitutes the most reasonable evidence of the primary 
nature of such a tumor. The files of the Armed Forces Institute of Pathology 
contain five cases diagnosed malignant melanoma primary in the oral mucosa. 


i 


a aca arms So > 


EA os a 


Pansies yompee 


Mia ce ba a a neha lta acetates Se Et 








pita i Stas cakes 


PSTN Me tyemEt. = 








PRIMARY MALIGNANT MELANOMA OF ORAL MUCOSA 1443 


It is apparent from this study and a review of the literature that ulceration of 
malignant melanoma of the oral mucosa is a common occurrence. This ulcera- 
tion often destroys the area of the mucous membrane in which junctional 
activity would be expected. Ulceration oceurred in Cases 3, 4, and 5 and no 
junctional activity could be demonstrated. However, all other factors indi- 
cate that these tumors were primary in the oral mucosa. In Cases 1 and 2 
junctional changes were demonstrable (Figs. 2 and 5). It is felt that these 
cases present reasonable proof that primary malignant melanoma of the oral 
mucosa is an entity. This is of practical importance since a metastatic lesion 
is amenable only to palliative treatment, though a primary lesion conceivably 
might be cured by appropriate radical therapeutic procedures. 


Summary 


Five cases of primary malignant melanoma and three cases of nevi of the 
oral mucosa were studied in an effort to determine whether the former actu- 
ally arises in the oral mucous membranes. The criteria used to establish 
malignant melanoma as primary in this tissue are: (1) demonstration of 
malignant melanoma in the oral mucosa; (2) presence of intraepidermal 

junctional) activity; and (3) inability to demonstrate any other primary site. 

Two eases of malignant melanoma fulfilled all criteria, whereas three satisfied 
two of them. It is possible that ulceration in these three cases had obscured 
the evidence of intraepidermal activity or that serial sections might have re- 
vealed it. In two of the cases of nevi junctional activity was demonstrable. 
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ENAMEL AND DENTINE APLASIA 


Report of a Case 


CHARLES B. SCHIMMELPFENNIG, D.D.S., AND RALPH E. McDonaup, D.D.S., MLS., 
INDIANAPOLIS, IND. 


HE literature contains the reports of a number of cases of hereditary 

anomalies of the teeth such as amelogenesis imperfecta and dentinogenesis 
imperfecta. The purpose of this report is to present a ease which is unique 
in that both the enamel and dentine were atypical, and there has been a lack 
of response of the dental pulp to lay down a barrier to marked attrition to the 
extent that vital pulp tissue becomes exposed. The case reported is similar to 
one observed by Olson! in which he noted the absence of enamel on twenty- 
eight erupted teeth, the crowns of which appeared to be of normal size allow- 
ing for the lack of enamel. All teeth were vital and were sensitive only to 
extreme hot or cold applications. Radiographic examination demonstrated a 
normal pulp chamber and bony support. The unerupted first permanent 
molars gave evidence of enamel being present. 

Holder? described a case of a 4-year-old child in whom the enamel was 
missing from all the primary teeth. The anterior teeth were conical in shape; 
the posterior teeth were level with the gingiva as a result of marked attrition 
and had the appearance of glazed glass. The pulp chambers were visible on 
the posterior teeth and appeared as small white spots. Two other children in 
the family had normal teeth. 

Hopewell-Smith* reported a case of a 15-year-old boy whose permanent 
dentition was essentially crownless. The anterior teeth tended to be conical 
in shape while the posterior teeth presented flat surfaces. The pulp chamber out- 
line could be clearly seen on a few of the posterior teeth. Radiographic 
examination was inconclusive concerning whether or not enamel was present. 


Case Report 


Patient’s History.—J. G. was a 4-year-old well-nourished adopted Negro male chiid 
in good health. The stepmother who had been acquainted with the mother and father 
presented the history. Prenatal life was normal as far as can be ascertained. The 
mother had no difficulties during pregnancy or at childbirth. Postnatal life of the patient 
was normal with measles being the only childhood disease of the patient to date. No 
illness with a high fever had occurred. The stepmother stated that after active exercise 
the child did not perspire as much as other children and had a tendency to become over- 
heated. 

Family History.—The mother and maternal grandparents had normal teeth. The 
paternal grandmother had normal teeth, but the paternal grandfather apparently 
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possessed teeth similar to the patient. Of seven children, six had conditions that were 
similar or identical to that of the case reported. The father’s teeth were described as “of a 
brownish color and worn to the gums.” With this history of similar or identical anomalies 
on the paternal side of the family it is logical to assume that the anomaly is in part a 


hereditary condition, 





Figs. 1 and 2.—Illustration of the marked attrition of the primary teeth with resultant pulp 
exposures. The clinical crown presented a smooth dentine surface free of enamel. 


Clinical Examination.—J. G. presented for examination with the complaint of chronic 
pain in the teeth. All of the primary teeth were present. The tongue, palate, buccal 
mucosa, and the gingiva presented normal tone and coloring. The primary teeth were of a 
brownish color. The anterior teeth were stubby but of normal size and shape allowing for 
the absence of enamel and attrition (Fig. 1). They were slightly mobile due to advanced 
There were two instances of pulpal exposure and degeneration resulting 
The incisal edges and occlusal surfaces of the teeth were worn 
The dentine on the 


root resorption. 
from advanced attrition. 
smooth, level with, and conforming to, the curvature of the ridge. 
occlusal surfaces of the posterior teeth was translucent. The pulp chamber outline and 
the pulp tissue were visible. Looking down on the occlusal surfaces of the posterior teeth 
one noted a flat, brownish surface, in the center of which was a whitish-gray circumscribed 
area. This whitish-gray area represents the thin layer of dentine which remained over the 
pulp chamber and pulp. In the center of the pulp chamber outline a red spot could be 
seen which was the underlying pulp tissue (Figs. 1 and 2). There was an absence of enamel 
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Fig. 3.—-Radiograph of a molar area showing unusually large pulp chambers and canals 


Fig. 4. 
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Figs. 4 and 5.—Ground sections of extracted primary teeth demonstrating the irregular denti- 
nal tubules. 
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on all of the primary teeth with one exception, that being the lower right second primary 
molar which had a piece of grayish structure resembling enamel near the gingiva. There 
was no evidence of dental caries. (Permanent teeth which have erupted during the 
observation period were partially covered with thin, gray enamel poorly coalesced to the 
extent that brown dentine could be seen at the base of the fissures.) 


Radiographic Examination.—Intraoral radiographs demonstrated normal alveolar 
bone around the roots of the teeth. Radiolucent areas were present at the apices of those 
primary teeth with exposed and degenerated pulps. The primary teeth gave no evidence 
of enamel being present; however, there was evidence of enamel being present on the first 
permanent molars and this has since been verified by clinical examination after eruption 


(Fig. 3). 





Fig. 6.—Ground section of a primary tooth with a small fragment of atypical enamel adhering 
to the dentine. Few normal morphologic characteristics of the enamel were present. 


The dentine of the primary teeth seemed to be of normal density. However, the 
difference in density between dentine and enamel of the unerupted permanent teeth was 
not so apparent as in radiographs of normal teeth. The pulp chambers and canals in all 
of the primary teeth were extremely large (Fig. 3). There was no evidence that the pulp 
chambers or pulp canals were becoming obliterated. The lamina dura was seen in all 
films and there was a very definite periodontal membrane. Both the former and the latter 
appeared to be normal. All permanent tooth buds were present in both arches. 


Histologic Examination.—Ground sections of extracted teeth presented a very 
amorphous appearance under low power. The imbrication lines of von Ebner and lines of 
Owen were completely absent. The dentinal tubules presented little evidence of a normal 
growth pattern, were few in number, and quite irregular with a marked tendency toward 
branching (Figs. 4 and 5). The cementum appeared normal and was of the acellular type. 
The granular layer of Tomes was seen. The pulp chamber was large with no evidence of 
secondary dentine formation. 

A small fragment of enamel adhering to the dentine appeared much thinner than 
normal. There were few normal morphologic characteristics of enamel present. The dento- 
enamel junction was atypical in that it lacked the characteristic scalloping (Fig. 6). 

Treatment.—The treatment plan was decided upon with three objectives in mind: 
(1) to relieve the pain caused by the pulpal exposures and abscess formation, (2) to 





1448 SCHIMMELPFENNIG AND MC DONALD 


preserve the remaining dentition as long as possible and to prevent further pulpal 
exposures, and (5) to produce a better masticating apparatus. 

The teeth with degenerated pulps were extracted. Gold overlays were constructed 
and placed over the remaining primary teeth. As permanent teeth have erupted they have 
been covered with Tru-Chrome crowns to protect them from rapid attrition (Fig. 7). 

The treatment has been quite successful, All of the restored teeth have remained 
vital. The crowns and overlays have eliminated the sensitivity to heat and cold and 


have controlled the attrition. 


Fig. 7.—The primary and permanent teeth protected from attrition by Tru-Chrome crowns 
and gold overlays. 


Discussion 


The case reported is unlike amelogenesis imperfecta or dentinogenesis 
imperfecta in the key characteristics of these anomalies. In amelogenesis 
imperfecta the anomaly is manifested in the enamel. Some failure in the 
ameloblastic cell function is generally thought to be the cause. The dentine 
is usually normal clinically and histologically. In dentinogenesis imperfecta 
the dentine manifests the defect, while the enamel is essentially normal. The 
enamel is lost because of an atypical dentoenamel junction allowing the enamel 
to break away, leaving the soft dentine vulnerable to attrition. In the case 
reported we have atypical enamel, dentine, and dentoenamel junction. The 
apparent thinness, failure of coalescence, and atypical histologie picture give 
reason to believe that the enamel is defective. There is no evidence that sec- 
ondary dentine in the true sense is being formed in the case reported. 

Pigmentation in the case reported was different from that of amelogenesis 
or dentinogenesis imperfecta in that the enamel was a pale gray and the 
dentine a sandy brown with visible pulp tissue through the occlusal of the 
posterior teeth. 

Summary and Conclusions 


1. A case has been observed which was unique and rare in that both the 
enamel and dentine seem to be affected. 
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2. The soft tissues of the mouth appeared normal in all respects and no 
other dysplasias were noticeable. 

3. Enamel was missing on all primary teeth except for a small amount on 
one molar. This leads to the possibility that enamel was present on the 
primary teeth and due to an atypical dentoenamel attachment the enamel 
was easily lost. Since the enamel studied was atypical, this also may have 
been a cause for the lack of enamel in conjunction with poor attachment to the 
dentine. 

4. There appeared to be little if any attempt on the part of the tooth to 
protect the pulp by the formation of secondary dentine. 

5. There are differences in the anomaly reported from both dentinogenesis 
imperfecta and amelogenesis imperfecta. 

6. The treatment has been protection of the tooth against continued wear 
and pulp exposure. This has been accomplished by the placement of overlays 
and crowns on the teeth. 

7. Hereditary factors play an important part in the condition manifested 
but the exact pattern is not known. 

8. The cementum appears normal and is of an acellular type. The 
periodontal membrane and lamina dura appear essentially normal. The 


granular layer of Tomes is slightly enlarged. 
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IN VITRO STUDIES ON THE INITIATION OF ENAMEL CARIES. 
III. BACTERIAL PENETRATION OF ENAMEL WITH THE 
TOOTH AS THE SUBSTRATE* 


VALERIE Hurst, 8.B., M.A.,** James Nucko.is, D.D.S.,+ 
Harry E. Frissre, D.D.S.,*** anp Max S. MARSHALL, B.S., 
M.A., PH.D.,**** San Francisco, CALir. 





HE first two experiments of this series’ * showed that certain bacteria 

penetrated enamel in a nearly neutral environment in vitro, although others 
seemed unable to accomplish this. Such penetration, observed not only in the 
in vitro experiments, but also in the studies on the histopathology of human 
enamel caries,® * suggested the hypothesis that the bacteria were utilizing the 
organic enamel matrix in their nutrition. An alternative possibility, of course, 
is that they were utilizing substances from the environment which might have 
diffused into the enamel, particularly if it were incompletely calcified. 

Whether bacteria can utilize the organic matrix is difficult to determine 
by the usual microbiologic methods for several reasons: (1) the small amount 
of organic material in the enamel®* makes it hard to obtain in quantities 
sufficient for the work required; (2) it cannot be separated from the inorganic 
salts without some risk of its chemical alteration; (3) the present incomplete 
knowledge of its composition makes it impossible to formulate a synthetic 
media duplicating it. Therefore it was felt that if a method similar to that 
used in our previous in vitro experiments could demonstrate organisms pene- 
trating the enamel in the absence of a broth environment, this might lend sup- 
port to the matrix utilization hypothesis which could not otherwise be ob- 
tained. In the experiments described here, therefore, the unerupted teeth 
were placed directly in inorganic salt suspensions of the bacteria to be tested. 


Method 


The molars were aseptically dissected, as in the first experiments,’ 
either immediately dropped into the bacterial suspensions, or stored in sterile 
Ringer’s until it was convenient to transfer them to the suspensions. They 
could not be tested for sterility before use, as had been done in the first ex- 
periments, because the chance of their absorbing broth. nutrients had to be 
avoided. However, previous experience had demonstrated that the risk of 
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contamination was not greater than 10 per cent. Furthermore, a chance con- 
tamination by organisms morphologically indistinguishable from those tested 
was not likely. 

The cultures to be tested were grown in broth, after which the cells were 
packed by centrifugation and the broth decanted off. They were washed 
three times with Ringer’s solution, with alternate suspension and centrifuga- 
tion. First suspensions were made in either Ringer’s solution or in Lantzsch’s 
mineral salt medium.’ 

At intervals during the period that the molars were in the suspensions the 
viability of the bacteria was tested by inoculating blood agar pour plates 
with 0.5 ml. aliquots. When in the first tests (Group A) it was found that the 
suspended baeteria often quickly died, the molars in the second group of tests 
(Group B) were transferred to freshly prepared suspensions every two or 
three days. The viability of the cells of the 2- or 3-day-old suspensions was 
also checked with the same method used in the Group A tests. After the 
second day they usually, though not always, still contained viable cells. Sev- 
eral other suspending fluids were tried for longer maintenance of viability, 
but were not more successful. 

The molars in Group A were incubated at 36° C. for 70 to 265 days, and 
those in Group B for 30 to 120 days. Originally, it was planned to test two 
of the lactobacilli and two actinomycetes found capable of penetrating enamel 
in the first series of experiments.’ However, when the difficulty of maintain- 
ing the molars in relatively high concentrations of viable bacteria was en- 
countered, it was judged best to confine the work to a single strain which 
might then be tested on a fairly large number of molars. Actinomycete 
No. 80 was chosen because a large number of tests had been made with it 
previously. 

The over-all distribution of the various tests in this series of experiments 


is outlined in Table I. 


TABLE I. ToTat NUMBER OF TESTS WITH DIFFERENT CONDITIONS 


NUMBER OF TESTS _ 











~ GROUP A 


GROUP B | 





ORGANISM | —« RINGER’S | LANTZSCH RINGER'S 
Actinomycete No. 80 7 3 28 
Actinomycete No. 45 0 2 0 
L. acidophilus No. 30 4 4 0 
L. acidophilus EH22G 0 2 0 


The histologic preparations and examinations were done in the usual 
manner and involved approximately 8,000 sections. 


Results 


Enamel penetration was observed to have occurred in three of the molars. 
All of these had been ineubated in Ringer’s suspensions of Actinomycete No. 
80. Two of them were among the Group A tests and, of these, one (Molar 
No. 117) had been ineubated 128 days, while the other (Molar No. 118) had 
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Fig. 1.—Molar incubated in salt suspension of Actinomycete No. 80. (Gram-Weigert, 
1,000.) A, Organisms penetrating enamel in “spearhead” pattern; B, enamel; C, enamel 
broken in histologic section. 











Fig. 2.—Molar incubated in salt suspension of Actinomycete No. 80. (Gram-Weigert, 
a? A, Organisms penetrating enamel in “spearhead” pattern; B, enamel surface; C, 
enamel. 
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been incubated 147 days. The suspension of the first had contained viable 
cells in an aliquot plated on the ninety-second day, but the aliquot plated on 
the one hundred twenty-fifth day yielded no colonies. The suspension of 
the second contained viable cells when plated on the sixty-third day, but the 
aliquot plated on the ninety-seeond day yielded no colonies. The third 
(Molar No. 667) was among the Group B tests, and had been incubated 85 
days. Aliquots of 10 of the suspensions through which it had been passed 
yielded no colonies when plated on the second or third day. 

The histologic appearance of the penetration obtained in the first two 
was similar to that observed in the first series of experiments.’ The organisms 
were within the enamel in the usual spearhead pattern (Figs. 1 and 2) and 
were characteristic in their morphology. The penetration observed in the 
third molar was somewhat less typical, because the organisms within the 
enamel did not have quite their characteristic staining and morphologie prop- 
erties. Also, the areas were minute, and best detectable with the oil im- 
mersion lens. 

In many of the tests the bacteria seen on the enamel surface stained only 
faintly, perhaps because many of them were not actively living under these 
conditions. Therefore, since there was little contrast between the staining of 
the bacteria and the enamel, it was difficult to judge in many of the tests 
whether superficial penetration had occurred or not. In other instances the 
surface ends of the enamel rods appeared to have become slightly separated, 
which also made the determination of possible superficial penetration diffi- 
eult. The distribution of such tests in which penetration may have occurred, 
but could not definitely be considered so, is shown in Table II. 


TABLE II. TESTS IN WHICH ENAMEL PENETRATION MAy HAVE OccuRRED BuT Was 
DouBTFUL 
‘NUMBER OF TESTS _ 7 

















GROUP A | GROUP B 

ORGANISM | RINGER’S LANTZSCH | RINGER ’S 
Actinomycete No. 80 0 1 7 
Actinomycete No. 45 0 1 0 
L. acidophilus No. 30 1 0 0 
L. acidophilus KH22G 0 0 0 





Discussion 


The enamel penetration in three molars by Actinomycete No. 80 suggests 
that it may be able to utilize the matrix as its substrate. However, the possi- 
bility that it also may have obtained nutrient from soluble organic substances 
derived from other parts of the tooth or from epithelial fragments attached 
to it cannot be discounted. Neither can the possibility be ignored that it may 
have utilized substances from its own lyzed dead cells. The amount of nitro- 
gen available from the latter source, however, would seem almost negligible. 

Because of the numerous technical difficulties encountered in this series of 
experiments, interpretation of the results is not unequivocal. It may be of 
significance that all three molars in which definite penetration was observed 
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had been in suspensions containing viable cells for the greater part of 85 days 
or more. Incubation periods of 60 days or more were required to obtain a 
high percentage of molars penetrated in the first series of experiments with 
the broth cultures. Therefore the small number of molars penetrated in the 
salt suspensions may have been attributable, in part, to the fact that many of 
them were not in contact with viable bacteria for adequate periods of time. 


Summary and Conclusions 


Enamel penetration occurred in three molars which had been incubated 
in Ringer’s suspensions of Actinomycete No. 80. The areas penetrated in two 
closely resembled those obtained with the broth cultures in the earlier experi- 
ments. The areas penetrated in the third were less typical. These results, 
though not entirely conclusive, are compatible with the hypothesis that utiliza- 
tion of the organic matrix may be a factor in caries. Further investigation 
would be worth while. 
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Endodontics 


THE PHYSIOLOGIC PATHOLOGY OF CHANGES IN THE DENTAL 
PULP. I. SENILE PULP ATROPHY 


Frank R. Surorr, D.D.S.(N. Z.),* DuNepIN, NEw ZEALAND 


[* A previous publication’ attention was drawn to the desirability of approach- 
ing the study of certain structural changes in dental tissues from a fune- 
tional as well as a morphologic angle. Since that time a very thoughtful article 
has appeared’ in which attention is foeused on the physiologic and pathologic 
effects of attrition, particularly in relation to periodontal structures. 

It would seem logical and desirable to extend these lines of thought further 
and consider the effects of normal function in relation to the so-called ‘‘regres- 
sive’’ changes which occur in the dental pulp. 


, 


Nature of Regressive Changes.—This term, ‘‘regressive’’ changes, is un- 
fortunate; it is a term foreign to the general pathologist and encompasses 
changes which are either degenerative or atrophic. Therefore only these terms 
should be used to describe them. If age is a factor in their pathogenesis then 
the terms senile degeneration or senile atrophy can be used. 

It has been stated! that ‘‘regressive’’ changes may be an expression of the 
general aging of the organism and to some extent a defense mechanism against 
injury. The influence of age, per se, must be considered doubtful. Arteri- 
oselerosis becomes more common after the age of 40 and becomes increasingly 
manifest at 75 or 80 years but it is not considered to be the direct result of 
aging.* These and other similar changes are degenerative ones, the incidence of 
which inereases with age. The same general principles should be applied to 
similar degenerative states which increase in frequency with the age of dental 
tissues. 

To attempt to differentiate ‘‘regressive’’ changes from degenerative or 
atrophie changes on the grounds that they may sometimes be protective is also 
unfortunate. In other parts of the body degenerative changes are seldom of 
benefit to the organism as a whole and the samie principle probably applies to 
dental tissues. Although, at first sight, sclerosis of dentine and secondary 
dentine may appear to act in this way, we are still in complete ignorance of the 
effeets of these processes on pulp physiology. The effects of the comparatively 
sudden reduction in the size of the pulp cavity by massive secondary dentine 
formation must be felt by the whole pulp and must be manifested by alterations 
in the whole of the physiologic behavior of such a confined tissue. Other similar 
aspects of such processes have been discussed previously.’ 


*Associate Professor of Oral Pathology_and Head of the Department of Basic Dental 
Sciences, Dental School, University of Otago, Dunedin, New Zealand. 
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The differentiation between ‘‘regressive’’ and degenerative changes on the 
grounds that the former ‘‘develop gradually, without clinical symptoms and 
without interfering with the life or function of the tooth’’' is based upon 
illogical and unproved hypotheses. We do not regard arteriosclerosis as a 
‘“‘regressive’’ rather than a degenerative change merely because people so 
affected may enjoy life and function for years with few clinical signs of distress. 
There is no well-substantiated proof that ‘‘regressive’’ changes in the dental 
pulp do not interfere with the life or function of that tissue and, indeed, what 
little proof there is is of the reverse order. 

The term ‘‘regressive’’ changes could well be dropped from dental literature 
and usage.and replaced by one which is acceptable in general pathologie termi- 
nology. I suggest the adoption of degenerative and atrophie changes. In this 
article the discussion will be limited to such changes occurring in the dental pulp. 
These changes are variously referred to as pulp atrophy or reticular atrophy and 
pulpstones or denticles or pulp ealeifications. 


Atrophy of the Pulp.—tThis is generally described as a condition charac- 
terized by increase in the number of pulp fibers and decrease in that of pulp 
cells. According to most texts it is found more commonly in the teeth of older 
people but also in quite young individuals. Actually, the etiology and patho- 
genesis of this atrophy are quite different in each of these two age groups. It 
is proposed to discuss only the senile form here. 

Atrophy may be defined as a diminution in size of an organ or tissue which 
has previously reached full development. If we accept this then the dental 
pulp is unique in that it is the only tissue which undergoes progressive atrophy 
as a result of continued deposition of material from its cells and fibers upon 
its peripheral walls. 

The decrease in the relative proportion of cells to fibers is easily under- 
stood when we consider the causes of atrophy in general. These are hormonal, 
such as occurs in postmenopausal atrophy of the breast and, more commonly, 
lack of adequate nutrition. Little is known of the effects of hormones on pulp 
physiology and, for that reason only and not because they are considered un- 
important, they will not be considered here. The effects of pulpal nutrition 
are more apparent. 

Nutrition of pulp cells is mediated by the pulpal tissue fluid which, in 
turn, is derived from the »icod plasma. In the absence of any evidence of 
secretory activity on the pz’ of pulp cells we must regard the formation of pulp 
tissue fluid as a simple filtration phenomenon taking place in accordance with 
the Starling hypothesis which has been confirmed experimentally by Landis.‘ 

In effect this hypothesis states that, provided the capillary pressure at the 
arteriolar end of a capillary exceeds the combined external tissue pressure and 
colloid osmotic pressure of the blood plasma, there will be an outflow of fluid 
from this end of the capillary and reabsorption at the venular end where the 
capillary hydrostatic pressure is lower than this combinat:on. It behooves us to 
examine the formation and maintenance of this tissue fluid in the light of other 
changes which normally occur in teeth. 
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Influence of Continuous Dentine Formation.—It is a fundamental law of 
geometry that when a body increases in size its area increases as the square of 
its diameter while its volume increases as the cube. If such a body decreases 
in size the reverse holds true. The diameter of the pulp chamber is gradually 
but continually being reduced by the constant apposition of dentine on its 
walls. It follows that the consequent reduction in volume of the chamber is 
considerably greater, proportionately, than the width of this added dentine 
would at first lead us to suppose. Moreover, this reduction in volume is also 
proportionately much greater than the reduction in surface area of the pulp. 

In a fully formed tooth, with minute apical foramina, this constant reduc- 
tion in volume would lead to a gradual increase in the tissue pressure of the 
confined pulp. This effect must be compensated by reduction in the quantity 
of each of the elements which comprise the pulp, viz., tissue fluid, blood, and 
protoplasm. 

It is not too much to suppose that the initial increase in tissue pressure is 
responsible for reduction in the volume of circulating blood, reduction in the 
filtration rate, and consequently in the rate of formation of tissue fluid. Ad- 
mittedly there are other factors which must also come into play: reduction 
in filtration rate must also upset the relative colloid osmotic pressures of 
both the plasma and the tissue fluid, and increased tissue pressure, while 
decreasing outflow, will accelerate reabsorption. If these other factors are 
critically examined, however, it will be found that they soon establish an 
equilibrium such as existed previously; the only one which remains sustained 
is the inerease in tissue pressure, slight but nevertheless continuous. The redue- 
tion in the volume of blood cireulating through the pulpal vascular tree is also 
partly accounted for by closure of the peripheral vessels in areas of dentine 
apposition. 

The reduction in the amount of protoplasm may be partly explained by 
the reduction in surface area and thus in the number of cells lining this region. 
However, this explanation is not complete for, if we refer back to our original 
law regarding reduction in size of bodies, we notice that the reduction in surface 
area is very much less than the reduction in total volume; in actual fact it is 
about half. 

In such a confined tissue as the dental pulp there must be a critical limit 
to the number of cells which can survive in health and function in such a limited 
volume of tissue fluid. If the volume of this fluid is reduced in the above man- 
ner then some cells must suffer atrophy ; as the reduction in this volume is almost 
double the reduction in surface area it is logical to assume that loss of surface 
cells only will not be sufficient to compensate for the total reduction in the 
amount of nutrient fluid. Other cells throughout the pulp must also suffer so 
that the entire pulp becomes less cellular than before. 

It is ineorrect to say that there is an increase in fibers or that cells are re- 
placed by fibers; the fibers simply remain after cells have succumbed and dis- 
appeared for want of adequate nutrition. The apparent increase in the number 
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of fibers is more relative than absolute. This process is simply a senile physi- 
ologie atrophy taking place in accordance with the above principles and possibly 
accentuated by hormonal inactivity. 

If we accept this mechanism of reduction in pulp volume as a primary cause 
of senile atrophy of that tissue then we must also examine, in the same light, 
the possible effects of other such-reductions in volume which accompany certain 
pathologic states. In a previous article’ it was pointed out that secondary 
dentine, formed in response to injury, though fortuitously partly protective, may 
yet not be quite as beneficial to pulp life as we suppose. 

Secondary dentine is often-formed with great rapidity and in considerable 
bulk. The volume of the pulp is thus reduced rapidly and it is expecting too 
much to suggest that such a sudden change cannot have some effect on the whole 
of the physiologic activity of such a confined tissue. It is significant that 
atrophic changes of this nature are frequently found concurrently with second- 
ary dentine. 

If, to protect the pulp, it is necessary to encourage the formation of second- 
ary dentine as a last resource, then this should be done with caution so that its 
other effects are not also going to be harmful to the life of the pulp. Slow 
degenerative and atrophic changes, though not as spectacular as inflammation, 
ean be just as lethal to the life of that tissue. 


Influence of Blood Supply.—It has been suggested'® that senile atrophy 
of the pulp may be due partly to decrease of blood supply associated with nar- 
rowing of the apical foramina. Although there is no doubt that, with age, nar- 
rowing of these foramina is associated with atrophy of the pulp and restriction 
of blood supply, in the writer’s opinion the nature of this association has been 
misconstrued. 

It has been pointed out® that, when a blood vessel passes through bone, the 
size of the vascular channel in the hone is governed not so much by bone me- 
tabolism as by the size of the vessel passing through it. This is in accordance 
with the general principle established by Leriche and Policard® that hyperemia 
is accompanied by rarefaction and anemia by deposition of bone. 

The size of the vessel is, in turn, governed partly by the needs of the part 
which it supplies. It is highly probable that the same principles apply in the 
dental region. With reduction in volume of pulp tissue the demand for blood 
is reduced so that the size of the apical vessels diminishes and, by cementum 
deposition, the apical foramina will become smaller. The mechanism by which 
these vessels become smaller is not clear but one possible theory is offered in a 
subsequent section of this article. 

Admittedly cementum is not as labile as bone; it does not resorb with the 
same facility, but it is logical to assume that its formation in the apical lumina 
is intimately related to vessel size in the same way as hone formation in vascular 
channels. It is far less probable that apical cementum grows in such a way 
as to compress vessels and thus restrict the blood supply to the pulp. Except 
in extreme pathologie states it is improbable that this procedure ever occurs. 
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Influence of Attrition.—In view of the recent article by Sicher* on the 
effects of aftrition on periodontal health, it is interesting to speculate on 
the relationship between such physiologic wear and the physiology of the pulp. 

The possible relationship between masticatory forces and continuous dentine 
formation has been discussed previously.*. That there is such a relationship 
has also been shown by Stones.” Onee attrition has involved dentine there is 
often an associated production of secondary dentine. Thus one of the effects 
of attrition is reduction in volume of pulp tissue, a phenomenon which necessi- 
tates reduction in blood supply. The more rapid the rate of attrition the more 
rapidly will atrophy oceur. 

Let us now consider the effects of attrition on the apical vessels. As at- 
trition proceeds there is a compensatory active eruption of the tooth which moves 
vertically in its socket. This movement is accompanied by growth changes in 
cementum, periodontal membrane, and alveolar bone.’ It must also be accom- 
panied by reconstructive changes in the vessels entering and leaving the apical 
foramina. Three possibilities suggest themselves. First, the entire pulpal 
vascular tree may remain in its original position while the tooth moves; this is 
most unlikely, particularly in teeth with multiple foramina. Second, the verti- 
eal movement of the tooth may create tension on the vessels at the apex leading 
to reconstructive changes in these vessels. Third, tension may also be exerted 
on the larger vessels from which the dental vessels are offshoots. This may lead 
to changes in such vessels or in the bone which surrounds them. When one 
considers the tortuous nature of some of the fine dentak vessels and their dis- 
tance from some of the main arteries, particularly in the maxilla, this also does 
not seem a likely possibility. 

We are tlius left with the second possibility as the most likely event, i.e., 
tension on the vessels at the apex. Such a foree would tend to narrow the lumen 
of such vessels and one might expect this effect to be greater on those which 
emerge or enter through lateral canals more or less at right angles to the diree- 
tion of movement. 

[t is logieal to expect that the reconstructive changes which must take place 
in such vessels would be in accordance with the needs of the part supplied with 
blood. If this need remains unaltered there would be compensatory dilatation 
such as occurs in the establishment of collateral circulations following obstruc- 
_tion of the main supply elsewhere.* In this instance, however, the changes 
which have taken place in the pulp necessitate a reduction in blood supply so 
that the vessels remain in this partially constricted state. Gradually they be- 
come narrower as the tooth moves vertically to compensate for wear and the 
pulp volume diminishes. Apical cementum is deposited in relation to the 
lessened diameter of the vessel and thus the foramina become narrower. 

[t would appear from this discussion and from that of Sicher* that Nature, 
in the normal course of events, has intended a closely balanced relationship to 
be maintained between masticatory activity, the changes which take place in the 
pulp and periapical tissues and continuous active eruption. This may seem 
somewhat teleological but it is nonetheless possible. If any of these processes 
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should proceed in an abnormal manner a pathologic change may result. It would 
be interesting to speculate on those changes which might oecur when attrition 
and active eruption do not take place. 

There are other forms of atrophy or degenerative changes which may take 
place in the pulp. There is the atrophy which occurs as a result of edema and 
which has often been confused with the senile physiologic type; there is also the 
type of change which we prefer to call dystrophic calcification. These changes 
have a totally different etiology and pathogenesis and it is hoped to make them 
the subject of future articles. 
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Professional News Items 


Columbia University, School of Dental and Oral Surgery 


A course on the Principles of Oeclusion, PD 429, consisting of lectures, seminar con- 
ference and group participation, and clinical demonstrations will be given by Prof. Lewis 
Fox and associates on Jan, 13, 14, and 15, 1954, at Columbia University, School of Dental 
and Oral Surgery. y 

The fee is $150, For further information write to Dr. Barnet M. Levy, Director, 
Postgraduate Division, School of Dental and Oral Surgery, Columbia University, 630 West 
168th St., New York 32, N. Y. 


The University of Kansas City, School of Dentistry, Kansas City, Mo. 


The University of Kansas City, School of Dentistry is offering a two-year graduate pro- 
gram in Oral Surgery leading to a master’s degree. This includes one year of academic work 
in the basic sciences and one year of residency at General Hospital. The University of Kansas 
City, School of Dentistry and General Hospital are both fully approved by the American 
soard of Oral Surgery. 

For further information, please write to Dr. John D. Gehrig, Director of Oral Surgery, 
The University of Kansas City, School of Dentistry, 1108 East Tenth St., Kansas City, Mo. 


Medical College of Virginia, School of Dentistry, Announces 
Dental Postgraduate Courses 

The Medical College of Virginia, School of Dentistry, announces the following dental 
postgraduate courses: 

Oral Diagnosis and Roentgenology. Six-day course; fee, $50; March 1-6, 1954 

Periodontics. Five-day course; fee, $50; March 8-12, 1954 

Exodontia and Oral Surgery. Three-day course; fee, $35; March 15-17, 1954 

Roentgenology. Three-day course; fee, $35; April 5-7, 1954 

Endodontics. Six-day course; fee, $50; May 3-8, 1954 

Opportunities for graduate study in dentistry and related basic sciences leading to 
the degrees of Master of Science and Doctor of Philosophy are now available at the Medi- 
cal College of Virginia. For further information write to S. J. Kreshover, Director of 
Postgraduate and Graduate Instruction, Medical College of Virginia, School of Dentistry, 
Richmond 19, Va. 

Twenty-Second Annual Postgraduate Clinic of the District of 
Columbia Dental Society 

Outstanding nationally known clinicians have been secured for this meeting and 
consist of the following: Dr. Lester W. Burket, Dean of the University of Pennsylvania 
School of Dentistry; Dr. Lewis Alexander Cohn, New York, N. Y.; Dr. Irving R. Hardy, Pro- 
fessor of Prosthetic Dentistry, Tufts College; Dr. Lewis Fox, 8S. Norwalk, Conn.; Dr. Gaylord 
J. James, Cleveland, Ohio; Dr. Daniel J. Holland, Professor of Oral Surgery, Tufts College, 


School of Dentistry, Boston, Mass. 
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Second Public Health Workshop 


‘*Occupational Oral-Health in General Dentistry and Public Health’’ is the theme 
of the one-day Workshop, sponsored by the First District Dental Society of the State of 
New York with the collaboration of the Postgraduate Medical School, Institute of In 
dustrial Medicine, New York University. The Conference will be held on Friday, Jan. 
22, 1954, at the Hotel Statler, New York City. 

Members of the health professions are cordially invited to attend all sessions. Ad 
mission is free. For registration forms write to Public Health Workshop, First District 
Dental Society, Hotel Statler, New York 1, N. Y. 


Courses in Oral Surgery at Tufts College Dental School, Division of Graduate 
and Postgraduate Studies 


DPG, 307, Fractures of the Facial Bones 
Each Wednesday from 
Jan. 6 to Feb. 24, 1954 
Tuition, $125.00—Class limited to fifteen 
Dr. Kurt H. Thoma and Dr. Edward L. Sleeper 


DPG. 306, Intravenous Anesthesia for the Dental Oftice 
Monday through Friday 
March 22-26, 1954 
Tuition, $150.00—Class limited to fifteen 
Dr. Harold Krogh, Washington, D. C. 
DPG. 303. Principles of Surgical Technique 
Monday through Friday, April 26-30, 1954 
Tuition, $125.00—Class limited to fifteen 
Dr. Moses 8S. Strock and Staff 
Apply for these and other courses in oral surgery to: Director of Graduate and 
Postgraduate Studies, Tufts College Dental School, 136 Harrison Ave., Boston 11, Mass. 
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Reviews of New Books 


Plastic Surgery of the Nose; Including Reconstruction of War Injuries and 
Deformities From Neoplastic, Traumatic, Radiation, Congenital and Other 
Causes. By James Barrett Brown, M.D., and Frank MeDowell, M.D. St. 
Louis, The C. V. Mosby Company, 1951. Price, $15. 


The surgeon who has oceasion to treat facial injuries, or is interested in 
the reeonstruction and repair of nasal deformity due to trauma, disease, or 
congenital origin, will find James Barrett Brown and Frank MeDowell’s Plas- 
tic Surgery of the Nose a most needed and excellent monograph. 

This book takes up the subject in a thorough and rational manner, and has 
excellent operative description, diagrams, drawings, and photographs. The 
monograph is divided into six comprehensive sections, i.e. : 

1. Historieal, general consideration of the subject, examination and evalu- 
ation of patients and m-thods of repair, also preparation, anesthesia, and in- 
struments. 

2. Surgical reduction of size of nose. 

3. Building up and straightening the nose. 

4. Correction of cleft lip nasal deformities. 

5. Repairs which inelude the grafting of skin. 
6. Various other nasal repairs. 
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The above sections are thoroughly treated by the authors in a most prae- 
tical manner and treatments recommended are the ones they themselves have 
found the most satisfactory. The section on soft tissue repair and transplants 
in reference to burns, radiation injuries, tumors, and wartime injuries is a 
much-needed résumé of the present methods employed. 

The book is a most welcome modern thorough coverage of the subject and 
should be a necessary possession of the student or practitioner of this par- 
ticular field of surgery. 

Robert I’. Dickey, M.D. 


The New Knowledge of Hygiene in Diet. By J. Sims Wallace, M.D., C.M., 
D.Sc., L.D.8S., F.D.S., R.C.S., F.A.C.D. Dental Items of Interest Pub- 
lishing Company, Ine., Brooklyn. 264 pages. 


This is not a text on diet but rather a book of memoirs and quotations of 
the author’s previous writings on oral physiology and its nutritional implica- 
tions. His thesis is that not only the chemistry of foodstuffs but also their 
solid consistency as well as detergency must be given full consideration in the 
clinical nutritional management of dental caries. 

A. E. Nizel. 














Abstracts 


of Current Literature 


CLINICAL AND LABORATORY RESEARCH 


The Effect of Smoking on the Circulation and Skin Temperatures of Normal Men. David 
L. Simon, Arnold Iglauer, and Mary Tompkins. J. Lab. & Clin. Med. 40: 944, 1952. 
“The effect of smoking on cardiac output was measured by the critically damped 

high frequency ballistocardiograph. Thirty-two studies of cardiac output were made in 

17 normal subjects (who were habitual smokers) using both low nicotine cigarettes fitted 

into a Silicajel filter and standard brand cigarettes. Small increases in cardiac output in 

three subjects after standard cigarettes, and five subjects after low nicotine cigarettes 
occurred; in one subject output decreased slightly after smoking a standard cigarette. 

The rest showed no significant change. 

“Skin temperatures were measured on the forehead, fingers, and toes by a U. N. A. 
clinical thermocouple. Generally, patients showed small drops in temperatures of the skin 
of fingers and toes (more marked in fingers) with low nicotine cigarettes and greater 
drops with ordinary cigarettes. The patients whose cardiac output increased after smok- 
ing had greater than average drops in skin temperature with low nicotine cigarettes. 

“In most cases heart rates increased with smoking, the changes being more marked 
with ordinary cigarettes. Large pulse rate increases were commonly, but not invariably, 
associated with increases in cardiac output. 

“Changes in skin temperatures were more marked in smaller patients and less pro- 
nounced in larger ones. The size of the patient had no noticeable relationship to rates or 


cardiae outputs.” , ee A 


Haemophilia Associated With Normal Coagulation Time. C. Merskey. Brit. M. J. 4712: 

906-912, 1951. 

During an examination of a large series of hemophilic patients, a number were found 
in whom the coagulation time was constantly normal or near normal. This paper describes 
the clinical features and laboratory findings in these cases. The inheritance was the classi- 
eal inheritance of hemophilia. The clinical picture was also that of hemophilia, but gen- 
erally tended to be milder especially with regard to hemarthroses and resultant crippling 
ankylosis of joints. The hemorrhagic episodes were more widely spaced and often less 
severe than those of classical hemophilia. Exceptions, however, occurred, and in some cases 
a severe clinical syndrome resulted. The normal coagulation time was a constant feature 
and was not a fluctuation of a prolonged coagulation time to normal. There was defective 
consumption of prothrombin during coagulation if the test was done on venous blood, but 
not if capillary blood was used. Even on venous blood the defect was less marked than 
in the usual type of hemophilia. The blood of these patients could not correct the coagula- 
tion defects of hemophilic blood to the same extent that normal blood could. They ap- 
peared to have the same coagulation defect but in lesser degree. Possibly they had less 

available) “antihaemophilic globulin.” The danger of relying on a normal coagulation 
time to exclude a diagnosis of hemophilia is emphasized. Surgery might be safer in this 
variety of hemophilia than in the variety with prolonged coagulation time, but even so 
the risk of hemorrhage is formidable. The various members and generations of the same 


families all seemed to have the same variety of hemophilia. T J.C 


The Antibacterial Action of Combinations of Penicillin and Sulfonamides. William J. 
Shlaes, Italo F. Volini, Oscar Felsenfeld, and Earl Burbidge. Antibiotics Chemother. 
2: 21-29, 1952. 
Part I. Laboratory Studies. Sulfonamine mixtures have a broader antibacterial 
spectrum in vitro than equal weights of single sulfonamides. Combinations of penicillin 
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and sulfonamide mixtures have greater antibacterial effectiveness in vitro than either 
used alone. Combining penicillin with sulfonamide mixtures broadens the range of anti- 
bacterial activity. 

Part II. Clinical Observations. The one-hour blood level of penicillin was higher when 
200,000 units of penicillin were administered orally in combination with 1 Gm, of mixed 
sulfonamides than when 200,000 units of penicillin alone were given. The synergistic 
action of penicillin and sulfonamides and Biosulfa tablets provide an economic and con- 
venient oral therapy for susceptible infections. Its antibiotic spectrum is broad, its tox- 


icity low. 


Sensitivity to Petroleum Including Its Derivatives and Antecedents. Theron G. Randolph. 
J. Lab. & Clin. Med. 40: 931, 1952. 


“Recognition of the clinical picture resulting from petroleum sensitivity has been 
delaved because of the ubiquitous distribution of petroleum and wood products. 

“Forty cases, each exhibiting evidence of sensitivity to certain derivatives or ante- 
cedents of petroleum, have been studied during the past two years. The extreme case of 
a physician’s wife and former cosmetics saleswoman, aged 41 years, initiating this study 
and exhibiting more severe reactions to a wider range of specific exposures than any other 
subject will be reported, for knowledge of such a case aids in the recognition of less severe 
and more common instances. 

“The patient had been subject to contact dermatitis, perennial nasal allergy, head- 
aches, intractable coughing and asthma, severe fatigue, intermittent generalized edema, 
and unexplained episodes of loss of consciousness, She was also sensitive to house dust, 
several foods, mercury, and natural opiates. There is clinical evidence of sensitivity to 
the following petroleum and pine products: 

Inhalants: 
Automotive and fuel oil stove exhausts 
Gas stove, gas refrigerator, and oil furnace 


Contactants: 
Nail polish 
Lipsticks 
Certain dyes in clothing and soap exhausts 
Certain face powders and creams Gasoline and refinery fumes 

Petroleum ointment bases and jellies Many perfumes and colognes 

Toilet deodorants 


Lysol 
Synthetic alcohol Benzedrine 
Nylon and certain other plastics Paint and turpentine fumes 


Knotty pine interiors and cedar chests 
Pine forests (outdoor and indoor—Christ- 


Pine oil as used in baths 
Ingestants: 


Aspirin mas trees, and decorations) 
Phenacetin Burning of pine in fireplace. 
Sulfonamides Injectants: 
Benzedrine Phenol (as preservative ) 
Certain synthetic vitamins Benadryl 
Certified food colors (dyes) in foods, soft Methodon 

and alcoholic beverages Meperidine 


Wood ethyl alcohol 
“She reacted positively to a U. 8. certified food dye by trial ingestieon and by pateh 
(Yoo recommended strength) and to ingestion of wood ethyl alcohol. Several others have 
reacted positively to ethyl alcohol derived from ethylene gas or wood, whereas controls with 
negative petroleum histories failed to react. The clinical problem presented by the aspirin- 
sensitive patient is apparently a part of this clinical picture of petroleum and pine sensitivity. 
Avoidance of exposures, though difficult, is reasonably effective therapy. ’’ 


T. J.C. 
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School of Dental and Oral 
347, 1461 
of the Faculty of Medicine, 1142 
Composite odontoma, 213 
Condylar fracture, untreated right and left, 
open-bite resulting from, 805 
Condyle, mandibular, fractures of, 1149 
“Congenital epulis,” so-called, 1065 
myoblastoma of newborn, 667 


Congrés de la Revue Belge de Stomatologie, 
572 


Surgery, 


Constitution and disease; heredity and its 
place in etiology, 843 
Cortisone, ACTH and, lack of cure of lupus 
erythematosus with, 836 
and ACTH, effect of, in leukemia, 799 


(Abst. ) 

and somatotrophic hormone, effect of, 
upon development of noma- 
like condition in rat, 557 


Crowns, unerupted but calcified, form and 
contents of lamellae in, with 
special reference to  hypo- 
plastic lesions; investigation 
into microscopic structure of 
common forms of enamel] 
lamellae with special reference 
to their origin and contents, 
383 

Cuspid incisors, inverted maxillary, 289 

Cyclops foetus, erupted tooth in, 354 
(Abst. ) 

Cyst, dentigerous, epithelial lining of fol- 
licle of, extended over enamel 
surface of involved unerupted 
tooth, 1333 

median palatine, 1181 
nasopalatine; interesting 
cases, 367 

Cystie cavities, case of ameloblastoma with 
marked hyaline degeneration 
and subsequent dissolution of 
its connective tissue stroma 
leading to formation of new 
type of, 1224 


b 


oral surgical 
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Cystic—Cont’d 
cavity, idiopathic, of mandible; value of 


roentgenograms in _ diagnosis 
of tumors of jaws, 89 
Cysts, alveolar, in children, 911 (Abst.) 


developmental; value of roentgenograms 
in diagnosis of tumors of jaws, 
2 

giant, in neck, 1035 (Abst.) 

gingival; histopathology of inflammatory 
gingival enlargement, 554 

of gingiva, 765 

Cytodiagnosis and biopsy, correlative study 

of, 1026 


D 


Defects, extraction, gelatin sponge for re- 


pair of; stimulation of new 
tissue growth as adjunct to 
alveoplasty, 815 
maxillary; maxillofacial prosthesis, 176 
Deficiency state, observations on fluores- 
cent tongue pattern and its 
relation to, 1425 
Deformity, palatal, rare form of, 354 
(Abst.) 


Dens in dente, bilateral, 662 
Dental practice, physiological 
of, 458 (B. rev.) 
psychogenic symptoms in, 457 
radiobiology, advance of, 551 
future of, 420 


foundation 


remedies, accepted, 458 (B. rev.) 
stigmata of prenatal syphilis, 147 


Dentigerous cyst, epithelial lining of fol- 
licle of, extended over enamel 
surface of involved unerupted 
tooth, 1333 

Dentine aplasia, enamel and, 1444 


formation, continuous, influence of; 
physiologic pathology of 
changes in dental pulp, 1457 


hereditary opalescent, 328 
osteogenic tendency of, 
in tooth germ 
1315 
resorption of; fractured vital teeth, 605 
Dentinogenesis imperfecta, osteogenesis im- 
perfecta tarda with, 772 


after formation 
transplants, 


Dentistry, intravenous anaesthesia in, 906 
(B. rev.) 
psychosomatic, practical aspects of, 425 


Dentition, forming, of ten-day-old Syrian 
hamsters, effects of irradiation 
on, 1348 

primary, of monkeys, microscopic studies 

of periodontium of; anterior 
teeth during mixed dentitional 
period, 1239 

Dentures that cannot be worn; psychogenic 

symptoms in dental practice, 

441 

antihistamine-antibiotie com- 

pound for root canal medica- 

tion, 1338 

Dermatologic aspects of lupus erythemato- 
sus, 836 


Dermatitis; 
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Development of teeth after irradiation, 
histogenesis and other aspects 
of; effects of irradiation on 
forming dentition of ten-day- 


old Syrian hamsters, 1348 
of tooth and periodontium; transplanta- 
tion of third molar, 917 
tooth, localized arrested, 1305 
Diagnosis, 1144 (Absts.) 
and radiotherapy of cancer of mouth, 93 
oral, hysterical symptoms as factor in, 
444 
and treatment 
957, 1037 
Diet, new knowledge of hygiene in, 1464 
(B. rev.) 


prognosis, of loose tooth, 


study; studies in etiology of chronic 
desquamative and hyperkera- 
totic lesions of oral mucous 


membranes, 720 
Dilantin gingival hyperplasia, 818 
Disease, constitution and; heredity and its 
place in etiology, 843 


periodontal, behavior of collagen fibers 
in some types of, 1202 
influence of Ca/P ratio on classifica- 


tion and treatment of bone re- 
sorption in, 295 
role of bacteria in, 318 
systemic, in dentistry, roentgenologic 
manifestations of, 483 


unrecognized, disclosed by roentgeno- 
grams; value of roentgeno- 


grams in diagnosis of tumors 
of jaws, 83 
Diseases, certain chronic, histologic changes 
of oral mucosa associated with, 
339 
neurological, of face, 1371 
of oral mucosa, 351 (B. rev.) 
psychosomatic, 425 
Dislocations, fractures 
(Absts. ) 
District of Columbia Dental Society, twenty- 
first annual postgraduate clinic 
of, 349 
twenty-second annual 
clinie of, 1461 


(Absts. ) 


and, of jaws, 684 


postgraduate 


Dopa reaction; melanoblasts in inflamed 
gingiva, 1095 

Dramamine, parenteral use of, to control 
postoperative vomiting: report 
of 1192 cases, 1144 (Abst.) 


Dysecrasias, blood, symptoms and signs ref- 

erable to oral cavity in, 614 

fibrous, of mandible, probably 

with - concomitant ethmoid 

lesion, 1209 

jawbones, fibrous (fibro-osseous), giant- 
cell reparative granuloma, trau- 
matie bone eyst, and, 159 


Dysplasia, 


of 


E 


Edentulous mouths, gelatin sponge to elimi- 
nate undercuts in; stimulation 
of new tissue growth as adjunct 
to alveoplasty, 812 
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Electromedication equipment, simple, 1248 
Enamel and dentine aplasia, 1444 
caries, in vitro studies on initiation of; 
I. enamel penetration by oral 
bacteria in nonacid  environ- 
ment, 976 
II. failure of certain bacteria to 
penetrate enamel in nonacid 
environment, 1236 
III. bacterial penetration of 
enamel with tooth as substrate, 
1450 
intact and carious, tracer studies of, 413 
lamellae, common forms of, investigation 
into microscopic structure of, 
with special reference to their 
origin and contents; I. general 
considerations and development, 
305 
II. form and contents of lamellae 
in unerupted but calcified 
crowns with special reference 
to hypoplastic lesions, 383 
III. lamellae in erupted teeth with 
special reference to form and 
contents of classical type, 495 
completely unerupted human third 
molars, organic tracts in, 1015 
structure, defects in, lack of pigmentation 
associated with; pigmentation 
of rat incisor as index of 
metabolic disturbances, 783 
normal, lack of pigmentation associated 
with; pigmentation of rat in- 
cisor as index of metabolic 
disturbances, 781 
surface of involved unerupted tooth, epi- 
thelial lining of follicle of 
dentigerous cyst extended over, 
1333 
Endocrine disturbances; roentgenologic mani- 


of 


festations of systemic disease 
in dentistry, 491 

dysfunction; extensive fibromatosis of 
gingivae in maxilla and in 
mandible in six-year-old boy, 
1228 

Endodontic management of multirooted 


teeth, 399 
Endodontics, 684, 1147 (Absts.); 335, 399, 
542, 671, 775, 1020, 1338, 1455 
courses in, announced, 345 


Mexican National University course in, 
79 : 

Tryptar—its application in, 898 

World Conference on, 345 

Endodontists, American Association of, 


annual meeting of, 345 

methods (anesthesiology) 

their use and abuse, 6 

(Abst. ) 

Environment, nonacid, enamel penetration by 
oral bacteria in; in _ vitro 
studies on initiation of enamel 
saries, 976 

failure of certain bacteria to penetrate 
enamel in; in vitro studies on 
initiation of enamel caries, 1236 





Endotracheal 
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Eosinophilic granuloma, rare case of, and 
lipid thesaurismosis in = man- 
dible, 800 (Abst. ) 

Epinephrine anesthesia, clinical toxicity of, 
724 

Epithelial lining of follicle of dentigerous 
cyst extended over enamel sur- 
face of involved  unerupted 
tooth, 1333 

Epithelium, adult oral, case of ameloblastoma 
derived from, 1216 

“Epulis, congenital,” so-called, 1065 

Equilibration, occlusal, in treatment of frac- 

tures of maxilla and mandible, 
1269 

lesion, concomitant, 

plasia of mandible 

with, 1209 

neurological ; 

fractures, 1374 

Exfoliation; replantation: brief review and 
report of case sequel, 776 

Exodontia, principles and technique of, 907 
(B. rev.) 


fibrous dys- 
probably 


Ethmoid 


Examination, multiple facial 


sponge to. eliminate 
undercuts at time of; stimula- 
tion of new tissue growth as 
adjunct to alveoplasty, 814 
of primary tooth, management of 


Extraction, gelatin 


true 


hemophiliac requiring, 274 
wounds, effect of alginate gauze on heal- 


ing of, 683 (Abst.) 

simple, insertion into sockets 
following; clinical observations 
on use of absorbable hemostatic 
bone wax in dental and oral 
surgery, 1196 


Extractions, 


F 


Face and of maxillo-facial area, surgery of, 
908 (B. rev.) 

examination of; medical condi- 
tions complicating oral surgery, 


359 
Facial fractures, multiple, 1373 
treatment of, 1261 
hemihypertrophy, 689 ( Abst.) 
pain from elongated styloid process, 1144 
( Abst. ) 
prosthesis; maxillofacial prosthesis, 194 
veins, retrograde phlebitis of, of unknown 
etiology, giving contralateral 
symptoms, 1405 
intraosseous fibrous swellings of 
jaws (“cherubism”), 995 
Festschrift in commemoration of twentieth 
anniversary of The New York 
Institute of Clinical Oral Pa- 
thology, 1 
Fibroma, central, in mandible, 687 (Abst.) 
ossifying, of mandible, 467 
osteogenic peripheral, of oral cavity, 686 
( Abst.) 


external 


Familial 
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INDEX 


extensive, of gingivae in 
maxilla and in mandible in 
six-year-old boy, 1228 
Fibrous dysplasia of mandible probably with 
concomitant ethmoid lesion, 
1209 
Fistula, antro-oral, treatment of, with par- 
ticular reference to use of 
streptokinase and_ streptodor- 
nase, 915 (Abst.) 
oroantral, treatment of, 1034 (Abst.) 
parotid gland, spontaneous closure of, 
with aid of Banthine, 1191 
diagnosis and 
cancer of 


Fibromatosis, 


mouth, cancer of; 
radiotherapy of 
mouth, 111 
sarcinoma of; carcinoma of oral cavity 
and jaws, 1386 
foreign body in; foreign bodies, 1167 
Fluorescent tongue pattern, observations on, 
and its relation to deficiency 
state, 1425 
Fluoridation, water, dental findings after six 
years of; Newburgh-Kingston 
earies fluorine study, 114 
Follicle of dentigerous cyst, epithelial lining 
of, extended over enamel sur- 
face of involved  unerupted 
tooth, 1333 
Forceps, beak of, in soft tissues of floor of 
mouth; foreign bodies, 1172 
spots, benign migratory glossitis, 
median rhomboid glossitis, and 
fissured tongue, occurrence of, 
in 2,478 dental patients, 1072 


Floor of 


Fordyce 


Foreign bodies, 1165 
Forsyth Infirmary, Dr. 
rev. ) 
Fracture, condylar, untreated right and left, 
open-bite resulting from, 805 
dislocation of zygoma, method of treat- 
ment, 911 (Abst. ) 
of mandible in 4-year-old child; interest- 
ing oral surgical cases, 271 
of zygomatic arch, roentgen diagnosis and 
reduction of, 684 (Abst.) 
Fractured styloid process of temporal bone, 
atypical facial neuralgia result- 
ing from, 1199 
vital teeth, 605 
Fractures and dislocations 
(Absts. ) 
bilateral, of edentulous mandible, treat- 
ment of, 914 (Abst.) 
successful use of Perandren 
(Ciba, Basel) in, 684 (Abst.) 
multiple facial, 1373 
treatment of, 1261 
of mandible, open reduction of, 691 
of mandibular condyle, 1149 
of maxilla and mandible, occlusal equili- 
bration in treatment of, 1269 
typical, of mandibular condylar process, 
consideration of 180 cases of, 
1370 (Abst.) 


Howe and, 350 (B. 


of jaws, 684 


maxillary, 
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Fractures—Cont’d 
zygomaticomaxillary, utilization of Gillies 
and Caldwell-Luc techniques 
for reduction of, 278 


G 


Gases, anesthetic; general anesthesia: agents 
in use, 49 

Gastric juice as chemical erosive agent, 1233 

Gaucher’s disease with mandibular bone 
lesions, 1250 


Gelatin sponge to eliminate undercuts in 
edentulous mouths; stimulation 
of new tissue growth as ad- 


junct to alveoplasty, 812 
cancer: retrospect and prospect, 
21 
Germectomy, 911 (Abst. ) 
Giant-cell reparative granuloma, 


Genetics; 


traumatic 


bone cyst, and fibrous (fibro- 
osseous ), dysplasia of jawbones, 
159 


tumors of jawbones, 1055 
William J., Foundation for Advance- 
ment of Dentistry, Ine., 1256 
Gillies and Caldwell-Lue techniques, utiliza- 
tion of, for reduction of zygo- 
maticomaxillary fractures, 278 
Gingiva, cysts of, 765 
inflamed, melanoblasts in, 1095 
Gingival enlargement, inflammatory, 
pathology of, 516 
hyperplasia, Dilantin, 818 
Gingivitis, acute; role of bacteria in perio- 
dontal disease, 320 
incidence of, among sample of Massachu- 
setts school children, 707 
marginal (nonspecific) ; role of bacteria in 
periodontal disease, 322 
observations on clinical use of terramycin 
troches, 640, 641 
benign migratory, Fordyce spots, 
median rhomboid glossitis, and 
fissured tongue, occurrence of, 
in 2,478 dental patients, 1072 
Gonorrheal parotitis, 974 
Graft, iliac bone, in mandible, specific anti- 
biotic therapy for, 1396 
Granuloma, apical, why does not heal, 684 
(Abst. ) 
eosinophilic, rare 
saurismosis in 
(Abst. ) 
giant-cell reparative, traumatic bone cyst, 
and fibrous (fibro-osseous) dys- 
plasia of jawbones, 159 
eosinophilic; oral manifestations 
reticuloendotheliosis, 874 
pyogenicum of oral cavity, 1325 
Growth and development of Negro in dentist 
ry in United States, 907 (B. 
rev. ) 
and transformation of mandibular joint in 
rat; V. effect of pantothenic 
acid deficiency from birth, 892 
new tissue, stimulation of, as adjunct to 
alveoplasty, 812 


Gies, 


histo 


Glossitis, 


vase of, and lipid the- 


mandible, 800 


oral of 
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H 


Haemophilia associated with normal coagu- 
lation time, 1465 (Abst.) 

Hamsters, ten-day-old Syrian, effects of ir- 
radiation on forming dentition 
of, 1348 

Harelip or cleft jaw and palate, corrective 
procedures after operations for, 
1367 (Abst.) 

Healing, wound, experimental study of, 1033 
(Abst. ) 

Health, body, tongue as indicator of; ob- 
servations on fluorescent tongue 
pattern and its relation to de- 
ficiency state, 1425 


Hemophiliac, true, management of, requir- 
ing extraction of primary tooth, 
o”7 
274 


postextraction, oral use of ab- 
sorbable alginate derivatives to 
arrest and prevent, 336 
of, in patients with history of 
prolonged clotting time and in 
patients returning with post- 
operative hemorrhage; clinical 
observations on use of absorb- 
able hemostatic bone wax in 
dental and oral surgery, 1197 
disorders as seen in oral cavity; 
symptoms and signs referable 
to oral cavity in blood dys- 
crasias, 624 
bone wax, 
observations 
dental and 
Hereditary opalescent dentine, 328 
pattern; familial intraosseous 
swellings of jaws 
ism”), 995 
Heredity and its place in etiology; constitu- 
tion and disease, 843 
discolored hypoplastic teeth, 886 


Hemorrhage, 


prevention 


Hemorrhagic 


Hemostatic absorbable, clinical 
on use of, in 


oral surgery, 1195 


fibrous 
(“cherub- 


Herpangina; herpetic stomatitis, 1287 
Herpes simplex infection, fatal, in newborn 
infant, 464 ( Abst.) 

Herpetic stomatitis, 1284 


Hispano-American Congress of Odontology, 


679 
Histochemical study of nuclear changes in 
response to irradiation and its 
relationship to nuclear staining, 

1051 
Histologic changes of oral mucosa associated 
with certain chronic diseases, 

339 
study, roentgenographic and, in Rhesus 


topogenesis of man- 
molars, 850 


macaque ; 
dibular permanent 
Histopathology of ameloblastomas, 1111 
of inflammatory gingival enlargement, 516 
Hormonal disturbances; pigmentation of rat 
incisor as index of metabolic 
disturbances, 784 
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Hormone of parathyroid gland, hyperpara- 
thyroidism due to increase in 
secretion of; hyperparathyroid- 
ism (generalized osteitis  fi- 
brosa), 745 

somatotrophic, effect of cortisone and, up- 
on development of noma-like 
condition in rat, 557 
Hormones; cancer: retrospect and prospect, 
26 
beings, effectiveness of oral and 
peroral penicillin on oral lacto- 
bacilli in, 1289 

Hyaline degeneration, marked, case of amelo- 
blastoma with, and subsequent 
dissolution of its connective tis- 
sue stroma leading to formation 
of new type of cystie cavities, 
1224 

Hydrocortisone, treatment of arthritic tem- 
poromandibular joints by intra- 
articular injection of, 826 

Hygiene in diet, new knowledge of, 1464 
(B. rev.) 

poor mouth; acute cellulitis of face fol- 
lowing needle puncture, 286 

Hyperparathyroidism (generalized osteitis 
fibrosa), 745 

Hyperplasia, Dilantin gingival, 818 

inflammatory; histopathology~of inflamma- 
tory gingival enlargement, 517 

Hypoplastic teeth, discolored, 886 

Hysterical symptoms as factor in oral diag- 
nosis, 444 

trismus, periodic, case report on, 453 


Human 


I 


Idiopathic thrombocytopenic purpura, 631 

Tliac bone graft in mandible, specific anti- 
biotic therapy for, 1396 

Impacted permanent incisor teeth, odontect- 
omy of mesiodens and surgical 
eruption of, 697 

Impaction, mutual, case of, involving vestig- 


ial supernumerary premolar 
tooth, 703 
studies on initiation of enamel 
caries; I. enamel penetration 
by oral bacteria in nonacid en- 
vironment, 976 
II. failure of certain bacteria to 
penetrate enamel in  nonacid 
environment, 1236 
IIT. bacterial penetration of 
enamel with tooth as substrate, 
1450 
Incisors, maxillary cuspid, inverted, 289 
Indiana University School of Dentistry, notes 
on early history of radiodontia, 
with special attention to its re- 
lation to, 70 
Infection, monilial, of mouth following anti- 
biotic therapy, 790 
oral, Leptotrichia associated with, 461, 575 


(Abst. ) 


In vitro 
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Infections due to Pseudomonas and Proteus 
developing during antibiotic 
therapy, 574 (Abst.) 

Infectious mononucleosis, aid in early diag- 
nosis of; herpetic stomatitis, 
1284 

Inflamed gingiva, melanoblasts in, 1095 

Inflammations of upper right maxillary 

area; localized arrested tooth 

development, 1305 

gingival enlargement, 
pathology of, 516 
Injection, mandibular, external methods of; 
mandibular anesthesia, 60 
Intoxications; pigmentation of rat incisor as 
index of metabolic disturbances, 
785 

deficiency; pigmentation of rat in- 
cisor as index of metabolic dis- 
turbances, 781 

Irradiation, effects of, on forming dentition 
of ten-day-old Syrian hamsters, 
1348 

histochemical study of nuclear changes in 
response to, and its relationship 
to nuclear staining, 1051 
Congress of Stomatology, twenty- 
eighth, 797 


Inflammatory histo- 


Iron 


Italian 


J 


fibrous (fibro-osseous) dysplasia 
of, giant-cell reparative granu- 
loma, traumatic bone cyst, and, 
159 
giant cell tumors of, 1055 
Jaws, familial intraosseous fibrous swellings 
of (“cherubism”), 995 
fractures and dislocations of, 684 (Absts.) 
multiple myeloma occurring in, 729 
oral cavity and, carcinoma of, 1386 
tumors of, 685 (Absts.) 
value of roentgenograms in diagnosis of, 
82 
Jewish Sanitarium and Hospital for Chronic 
Diseases, 1256 
dysfunction, mandibular, trigeminal 
neuralgia and, 1145 (Abst.) 
mandibular, growth and transformation of, 
in rat; V. effect of pantothenic 
acid deficiency from birth, 892 


Jawbones, 


Joint 


K 
pin, use .of, in fractures of 
condyle, 1368 (Abst.) 


Kirschner 


L 

manual of special staining 
technics, 573 (B. rev.) 

Lactobacilli, oral, effectiveness of oral and 
peroral penicillin on, in human 
beings, 1289 

Lactobacillus count; observations on clinical 
use of terramycin troches, 641, 
642 


Laboratory 
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Lamellae, enamel, investigation into micro- 
scopic structure of common 
forms of, with special reference | 
to their origin and contents; I. | 
general considerations and de- | 
velopment, 305 
II. form and contents of lamellae | 
in unerupted but calcified | 
crowns with special reference | 
to hypoplastic lesions, 383 
III. lamellae in erupted teeth with 
special reference to form and | 
contents of classical type, 495 
Leontiasis ossea, 201 
Leptotrichia associated with oral infection, | 
461 (Abst.) 

concomitant ethmoid, 
plasia of mandible 
with, 1209 

Lesions, hypoplastic, form and contents of 
lamellae in unerupted but ecal- 
ecified crowns with special refer- 
ence to; investigation § into 
microscopic structure of com- 
mon forms of enamel lamellae 
with special reference to their 
origin and contents, 383 


fibrous dys 
probably 


Lesion, 


mandibular bone, Gaucher’s disease with, 
1250 
precancerous, of mouth; diagnosis and 


radiotherapy of cancer of 


mouth, 107 


Leukemia, acute, with leukemic ulcers of 
thigh and ulcers of mouth due 
to “aminopterin,’ 804 (Abst.) 

effect of cortisone and ACTH in, 799 
(Abst. ) 

oral manifestations of reticuloendothelio- 
sis, 869 

Leukemic cases, 916, age, sex, race, and 
hematologic classification of, 


800 (Abst.) 
Leukoplakia; diagnosis and radiotherapy of 
eancer of mouth, 107 
histopathology of inflammatory 
gingival enlargement, 533 
planus; melanosis of undetermined 
eause, 1146 ( Abst.) 
Lip, cancer of; diagnosis and radiotherapy 
of cancer of mouth, 108 
Ludwig’s angina, 822 
early, development and 
vention of, 282 
Lupus erythematosus, 836 
reports about case of, 690 (Abst.) 
of oral mucosa, 352 (B. rev.) 
Lymph node metastases, treatment of; diag- 
nosis and radiotherapy of can- | 
cer of mouth, 109 
Lymphangioma of tongue, 593 
Lymphosareoma of maxilla, 232 


gingival; 


Lichen 


surgical inter- 


M 


Malignant melanoma metastatic to mandible, 


997 
234 


Maloeclusion, dental, part played by sympa- 
thetic nervous system in patho- | 
genesis of disorders resulting 
from, 1047 
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Mandible, actinomycosis of, 292 
bilateral giant cell tumors of, 1186 
malignant melanoma metastatic 
metastatic carcinoma to, 567 
open reduction of fractures of, 691 
ossifying fibroma of, 467 
questionable adamantinocarcinoma of, 223 
small ameloblastoma of, 949 


Mandibular anesthesia, 57 


o 
237 


to, 


introduction to Dr. Theodor Blum’s 
paper on, 55 

condyle, fractures of, 1149 

prostheses; maxillofacial prosthesis, 186 


Massachusetts school children, incidence of 
gingivitis among sample of, 707 
Maxilla, ameloblastoma of, 220 
central ossifying myxofibroma of, 944 
lymphosarcoma of, 232 
myxoma of, 927 
neuroblastoma of, 937 
Maxillofacial prosthesis, 176 
surgery in North America, 912 ( Abst.) 
Medical College of Virginia, School of 
Dentistry, announces dental 
postgraduate courses, 1461 
conditions complicating oral surgery, 357 
Medicine, oral, 463, 574, 689, 799, 909, 1259, 


1363 (Absts.); 302, 614, 716, 
836, 965, 1047, 1284, 1413 


Melanoblasts in inflamed gingiva, 1095 


in oral mucosa, presence of; primary 
malignant melanoma of oral 
mucosa, 1435 

Melanoma, malignant, metastatic to man 


dible, 237 
primary malignant, of oral mucosa, 1435 


Melanosis of undetermined cause: lichen 
planus, 1146 ( Abst.) 
Mesiodens, odontectomy of, and _ surgical 


eruption of impacted permanent 
incisor teeth, 697 


Metabolic disturbances, pigmentation of rat 
incisor as index of, 780 


Metabolism, calcium, in man, investigative 
tools in study of: balance 
studies, calcium tolerance test, 
radioactive calcium, and com 
plexing agents, 139 

lingual signs of, and general body health; 
observations on fluorescent 
tongue pattern and its relation 
to deficiency state, 1426 


Metastases, distant, incidence of, among 
patients dying with head and 
neck cancers, 578 ( Abst.) 

Metastatic carcinoma to mandible, 567 


Metropolitan-New York Society of Oral Sur 
geons, 678, 1255, 1360 

Mexican National University course in endo- 
donties, 679 
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structure of common forms of 
enamel lamellae with special 
reference to their origin and 
contents, investigation into; I. 
general considerations and de- 
velopment, 305 

Il. form and contents of lamellae 
in unerupted but calcified 
crowns with special reference to 
hypoplastic lesions, 383 

Ill. lamellae in erupted teeth 
with special reference to form 
and contents of classical type, 
495 

studies of periodontium of primary denti- 

tion of monkeys; anterior 

teeth during mixed dentitional 

period, 1239 


Microscopic 


Milk factor; cancer: retrospect and 
pect, 22 
Mixed tumor, salivary type, of palate, 830 
Molar, malposed unerupted mandibular, case 
of unilateral ankylosis of tem- 
poromandibular joint with, 588 
third, transplantation of, 917 
Molars, completely unerupted human third, 
organic tracts in enamel of, 
1015 
mandibular permanent, topogenesis of, 850 
Monilial infection of mouth following anti- 
biotic therapy, 790 
Monkeys, microscopic studies of periodontium 
of primary dentition of; an- 
terior teeth during mixed denti- 
tional period, 1239 
Mononucleosis, infectious, aid in early diag- 
nosis of; herpetic stomatitis, 
1284 
eancer of, diagnosis and 
therapy of, 93 
changes in soft tissues of; medical condi- 
tions complicating oral surgery, 
360 
floor of, myoblastoma of, 833 
Mucins and mucoids in relation to 
problems, 575 (Abst. ) 


pros- 


Mouth, radio- 


dental 


changes of, asso- 
certain chronic 


oral, histologic 
ciated with 
diseases, 339 

Mucous membranes, oral, reactions to Tryptar 

applied topically to, 1025 
studies in etiology of chronic des- 

quamative and _hyperkeratotic 

lesions of, 716 

teeth, endodontic 

of, 399 

Muscle, temporalis, 40 

Myel ma, multiple, occurring in jaws, 729 
.-entgenologic manifestations of sys- 

temic disease in dentistry, 484 


Mucosa, 


Multirooted management 


Myoblastoma, congenital, of newborn, 667 
of floor of mouth, 833 
Myxofibroma, 247 
central ossifying, of maxilla, 944 
Myxoma of maxilla, 927 
of maxillary sinus, 913 (Abst.) 


SUBJECT 





N 


Nasopalatine cyst; interesting oral surgical 
cases, 367 

Neck dissection; carcinoma of oral cavity and 
jaws, 1394 

Necrotie pulps, use of Tryptar in manage- 
ment of; Tryptar—its applica- 
tion in endodontics, 898 

Needle, broken, in pterygomandibular space; 
foreign bodies, 1171 

puncture, acute cellulitis of face following, 

286 

Negro in dentistry in United States, growth 
and development of, 907 (B. 
rev. ) 

Neoplasms, oral, comparative pathology of, 

1078 

Nerve, buccal; mandibular anesthesia, 68 

seventh or facial, anatomy of; fractures 
of mandibular condyle, 1154 

review of literature; neuralgias and 
vascular algias of face, 1414 

Nervous system, sympathetic, part played by, 
in pathogenesis of disorders re- 
sulting from dental maloeclu- 
sion, 1047 

atypical facial, 
fractured styloid 

temporal bone, 1199 
trigeminal, and mandibular joint dysfune- 

tion, 1145 (Abst.) 

Neuralgias and vascular algias of face, 1413 
facial, 1371 ( Abst.) 
trigeminal, use of 

oil for 
(Abst. ) 
euroblastoma of maxilla, 937 

Neurofibromatosis of oral cavity, 599 

Neurological diseases of face, 1371 (Absts.) 

Nevi of oral mucosa; primary malignant 

melanoma of oral mucosa, 1435 

Nevus spongiosus albus mucosae, 464 (Abst. ) 

New York Institute of Clinical Oral Pathol- 

ogy, Inc., 1362 
courses offered by, 1142 
history of, 1 
University, 455 
College of Dentistry, 678, 1255 
Zealand, review of nutritional trends in, 
1925-1950, 576 (Abst.) 

Newborn, congenital myoblastoma of, 667 

Newburgh-Kingston caries fluorine study; 
IV. dental findings after six 
years of water fluoridation, 
114 

condition in rat, effect of cor- 
tisone and somatotrophic hor- 
mone upon development of, 557 

Nose, plastic surgery of; including recon- 

struction of war injuries and 
deformities from neoplastic, 
traumatic, radiation, congenital 
and other causes, 1463 (B. rev.) 
Novocain solutions in oil, use of, for treat- 
ment of trigeminal neuralgias, 
682 (Abst.) 


resulting from 


Neuralgia, 
process of 


Novocain solutions in 
treatment of, 682 


N 
N 


Noma-like 











SUBJECT INDEX 


Nuclear changes in response to irradiation 
and its relationship to nuclear 
staining, histochemical study of, 
1051 

aspects of problems of 
earies, 460 ( Abst.) 
deficiencies; pigmentation of 
as index of metabolic 
ances, 784 

New Zealand, review of, 
1950, 576 ( Abst.) 


Nutritional dental 
rat incisor 
disturb 


trends in 1925 


O 


Obstruction, respiratory; emergency tracheot- 
omy, 1410 
Occlusal equilibration in treatment of frac- 
tures of maxilla and mandible, 
1269 
Odontectomy of mesiodens and surgical erup- 
" tion of impacted permanent in 
eisor teeth, 697 
Odontoblasts; osteogenic tendency of dentine 
after formation in tooth germ 
transplants, 1315 
Odontoma, ameloblastic, 1129 
composite, 213 
Ohio State University, College of Dentistry, 
347, 902 
Open reduction of fractures of mandible, 691 
of mandibular fracture; treatment of 
multiple facial fractures, 1261 
resulting from untreated right and 
left condylar fracture, 805 
Oral cancer, 258 
cavity and jaws, carcinoma of, 1386 
granuloma pyogenicum of, 1325 
neurofibromatosis of, 599 


-bite 


symptoms and signs referable to, in 
blood dyscrasias, 614 
diagnosis, hysterical symptoms as factor 


in, 444 
manifestations of reticuloendotheliosis, 869 


medicine, 463, 574, 689, 799, 909, 1259, 
1363 (Absts.); 302, 614, 716, 
836, 965, 1047, 1284, 1413 


associated 


diseases, 


mucosa, histologic changes of, 
with certain chronic 
339 
primary malignant melanoma of, 1435 
mucous membranes, studies in etiology of 
chronic desquamative and hyper- 
keratotie lesions of, 716 
neoplasms, comparative pathology of, 1078 
pathology, 353, 459, 687, 1257 (Absts.) ; 
9, 305, 383, 495, 662, 729, 869, 
976, 1051, 1209, 1305, 1435 
American Academy of, 345 


clinical, appreciation of, by general 
pathologist, 10 
studies in, 339, 567, 790, 1026, 1250 
roentgenology, 483 
surgery, 578, 682, 910, 1033 (Absts.); 


680 (B. rev.) 
manual of, 457 (B. rev.) 
medical conditions complicating, 357 
operative, 247, 357, 467, 579, 691, 805, 
917, 1149, 1261, 1373 


1483 


Oral—Cont’d 
surgical cases, interesting, 268, 367 
use of absorbable alginate derivatives to 
arrest and prevent postextrac- 
tion hemorrhage, 336 
Organic tracts in enamel of completely un- 


erupted human third molars, 
1015 
Ossification, calcification and, disturbances 


in; skeletal changes of severe 
phosphorus deficiency in rat; 
II. skull, teeth, and mandibular 
joint, 756 

Ossifying fibroma of mandible, 467 

Osteitis fibrosa, generalized (hyperpara- 
thyroidism), 745 

Osteogenesis imperfecta tarda with dentino- 
genesis imperfecta, 772 

Osteogenic tendency of dentine after forma- 
tion in tooth germ transplants, 
1315 

Osteomyelitis of maxilla, 1369 (Abst.) 


P 
disease; roentgenologic 
tions of systemic 
dentistry, 483 
Pain due to exacerbation of vascular sensi- 
bility; neuralgias and vascular 
algias of face, 1419 
from elongated  styloid 
1144 (Abst.) 
in face; psychogenic symptoms in dental 
practice, 438 
surgery of, in incurable cancer, 913 ( Abst.) 
Palate, mixed tumor of, 1175 
of salivary gland type of; interesting 
oral surgical cases, 268 
salivary type, of, 830 
Pan American Odontological 
1360 
Pantothenic acid deficiency from birth, effect 
of; growth and transformation 
of mandibular joint in rat, 892 
Parotid gland fistula, spontaneous closure of, 
with aid of Banthine, 1191 
lesions of, with abnormal sweating of 
cheek, auriculotemporal — syn- 
drome, 576 (Abst.) 
acute nonspecific, interglandular 
treatment of, 690 ( Abst.) 
chronic, 910 ( Abst.) 
gonorrheal, 974 
Pathogenesis of disorders resulting from 
dental malocelusion, part played 
by sympathetic nervous system 
in, 1047 
Pathologist, general, appreciation of clinical 
oral pathology by, 10 
Pathology, clinical oral, studies in, 339, 567, 
790, 1026, 1250 
comparative, of oral neoplasms, 1078 
oral, 353, 459, 687, 1257 (Absts.); 9, 305, 


manifesta 
disease in 


Paget’s 


facial, process, 


Association, 


-arotitis, 


383, 495, 662, 729, 869, 976, 
1051, 1209, 1305, 1435 
physiologic, of changes in dental pulp; 


senile pulp atrophy, 1455 








1484 


PX.P, antihistamine-antibiotic com- 


medica- 


cream ; 
pound for root canal 
tion, 1338 
Penicillin and sulfonamides, antibacterial 
action of combinations of, 1465 
(Abst. ) 
oral and peroral, effectiveness of, on oral 
lactobacilli in human beings, 
1289 
studies on relationship of tissue fluid and 
blood levels of, 463 (Abst.) 
sudden death following injection of, 1260 
( Abst. ) 
Perandren (Ciba, Basel), successful use of, 
in maxillary fractures, 684 
(Abst. ) 
Pericoronitis; observations on clinical use of 
terramycin troches, 641, 642 
Periodontal abscess, management of, 474 
disease, behavior of collagen fibers in some 
types of, 1202 
influence of Ca/P ratio on classification 
and treatment of bone resorp- 
tion in, 295 
role of bacteria in, 318 
Periodontia, 1148 (Absts.); 295, 474, 605, 
707, 957, 1037, 1202 
Periodontitis; role of bacteria in periodontal 
disease, 324 
Periodontium of primary dentition of mon- 
keys, microscopic studies of; 
anterior teeth during mixed 
dentitional period, 1239 
Periodontology, clinical, 681 (B. rev.) 
courses at Columbia University, 797 
Petroleum, sensitivity to, including its deriva- 
tives and antecedents, 1466 
(Abst. ) 
Pharmacologic action; Tryptar—its applica- 
tion in endodontics, 898 
Pharmacology in clinical practice, 351 (B. 
rev.) 
Phlebitis, retrograde, of facial veins, of un- 
known etiology, giving contra- 
lateral symptoms, 1405 
Phosphorus deficiency, severe, in rat, skeletal 
changes of; II. skull, teeth, and 
mandibular joint, 756 
Physiologic pathology of changes in dental 
pulp; senile pulp atrophy, 1455 
Physiological, anatomical and, considerations 
for positions of mandible, 686 
(Abst. ) 
Physiology, anatomy and, 686 (Absts.) 
surgical anatomy and, 850 
Pigment, development of, in cell; melano- 
blasts in inflamed gingiva, 1095 
Pigmentation; enamel and dentine aplasia, 
444 
mucosa; primary. malignant 
melanoma of oral mucosa, 1435 
of rat incisor as index of metabolic dis- 
turbances, 780 


of oral 





| Premolar 





SUBJECT INDEX 


Pityriasis rubra pilaris, case of, with lesions 
of buccal mucosa, 1365 (Abst.) 
Plastic procedures, 686 (Absts.) 
surgery of nose; including reconstruction 
of war injuries and deformities 
from neoplastic, traumatic, 
radiation, congenital and other 
causes, 1463 (B. rev.) 
Pregnancy tumor, 217 
tooth, vestigial supernumerary, 
ease of mutual impaction in- 
volving, 703 
Prenatal syphilis, dental stigmata of, 147 
Primary teeth, pulp management in, 542, 671 
Procaine allergy in dental patients: diag- 
nosis and management, 375 
strength of; trend to more 
potent local anesthetic solutions 
in dentistry, 647 
Professional news items, 345, 455, 572, 677, 
797, 902, 1032, 1142, 1255, 
1360, 1461 
Prognosis, diagnosis, and treatment of loose 
tooth, 957, 1037 
Prostheses, tissue changes caused by wearing 
of, 687 ( Abst.) 
acrylic; median 
1181 
giant sialolith, 1230 
maxillofacial, 176 
Psoriasis, Naphuride Sodium in treatment of, 
466 (Abst.) 
Psychogeniec symptoms in dental practice, 437 
Psychosomatic dentistry, practical aspects 
of, 425 
diseases, 425 
Public Health Workshop, second, 1462 
announcement of, 1360 
Pulp capping and pulpotomy, 
practical approach to, 
(Abst. ) 
dental, physiologic pathology of changes 
in; senile pulp atrophy, 1455 
management in primary teeth, 542, 671 
testing, electrical, review of literature 
on; evaluation and use of high 
frequency Vitalometer, 1020 
Pulpal anesthesia; mandibular anesthesia, 
68 
Pulpectomy; pulp management in primary 
teeth, 549 
Pulpotomy, pulp capping and, essentially 
practical approach to, 1147 
(Abst.) 
management in primary teeth, 546 
Purpura, idiopathic thrombocytopenic, 631 
Pyorrhea, alveolar, pathogenesis of, and its 
vitamin K _ therapy, 1148 
(Abst. ) 


optimum 


Prosthesis valatine cyst, 
’ « 


essentially 
1147 


R 


Race distribution of palatine tori; occur- 
rence of torus palatinus and 
torus mandibularis in 2,478 
dental patients, 1134 








SUBJECT INDEX 


Radioactive caleium, balance studies, cal- 
cium tolerance test, and com- 
plexing agents; investigative 
tools in study of calcium 


metabolism in man, 139 
tracers, penetration of dental root struc- 
tures by, 416 
Radiobiology, dental, advance of, 551 

future of, 420 


Radiodontia, notes on early history of, 70 

Radiotherapy, diagnosis and, of cancer of 
mouth, 93 

Replantation: brief review and report of 


case sequel, 775 
roentgenographie observation of resorption 
following, 335 
336, 406, 551, 780, 892, 1025, 1239, 
1348 
clinical and laboratory, 1465 
dental caries, trends in, 124 
Resection of right lower jaw; 
24/ 

Resorption following replantation, roentgeno- 
graphic observation of, 335 
gradual and partial; replantation: 

brief review and report of case 


sequel, 775 


Research, 
( Absts. ) 


myxofibroma, 


root, 


brief 
case 


replantation: 


prolonged ; 
report of 


review and 
sequel, 775 


Retention, 


Reticuloendotheliosis, oral manifestations of, 
869 
roentgenologic manifestations of systemic 


disease in dentistry, 487 


Review of literature, 350, 457, 573, 680, 799, 
906, 1033, 1363, 1143, 1257, 
1463 

Reviews of new books, 350, 457, 573, 680, 


906, 1463 
directives for elimination of 
dental foci in patients affected 
by, 575 (Abst.) 


Rheumatism, 


Riboflavin excretion during pregnancy and 
early lactation, 465 (Abst.) 
Ridge extension of lower alveolar buccal 


suleus, 953 
Roentgenograms, value of, in 
tumors of jaws, 82 





diagnosis of 


Roentgenographie and histologic study in 
Rhesus macaque; topogenesis of 


mandibular permanent molars, 
850 
characteristics; multiple myeloma _ oc- 


curring in jaws, 733 
of resorption following re- 
plantation, 335 
Roentgenologie manifestations of systemic 
disease in dentistry, 483 


observation 


Roentgenology, oral, 483 

Root apex in inferior alveolar canal; foreign 
bodies, 1169 

medication, antihistamine-antibiotic 

compound for, 1338 

dental, penetration of, by radio- 

active tracers, 416 


canal 


structures, 


1485 


Roots, incomplete formation of; effects of 
irradiation on forming denti- 
tion of ten-day-old Syrian 
hamsters, 1348 


Ss 
Salivary calculi, conservative surgery for re- 
moval of, 579 
roentgenologic manifestations 
of systemic disease in dentistry, 
485 


Scleroderma; 


Seurvy, 536 
Septic teeth that must come out; psychogenic 
symptoms in dental practice, 
440 
Sex and age incidence; multiple myeloma oc- 
curring in jaws, 730 
distribution for torus palatinus; occurrence 


of torus palatinus and torus 
mandibularis in 2,478 dental 


patients, 1134 
Sialolith, giant, 1230 


Sialoliths, intraglandular, removal of 
salivary glands because of; 
conservative surgery for re- 


moval of salivary caleuli, 579 
Sinusitis, maxillary, infection of maxilla in 
relation to, 1035 (Abst.) 
Skeletal changes of severe phosphorus de- 
ficiency in rat; II. skull, teeth, 
and mandibular joint, 756 
involvement, general; multiple myeloma oc- 
curring in jaws, 733 
Skin, mixed tumors of, 459 (Abst. ) 
temperatures of normal men, circulation 
and, effect of smoking on, 1465 
( Abst.) 
tantalum four- by five-inch, 
simplified fabrication of, 1274 
Smoking, effect of, on circulation and skin 


Skull plate, 


temperatures of normal men, 
1465 ( Abst.) 

Sodium fluoride, topical, dental caries in 
handicapped children after, 562 

Specialization; notes on early history of 
radiodontia, 79 

Staining, nuclear, histochemical study of 


nuclear changes in response to 
irradiation and its relationship 
to, 1051 
technics, laboratory manual of, 573 
rev.) 
Stomatitis, herpetic, 1284 
recurrent aphthous, antihistaminie agents 
in treatment of, 302 
herpetic stomatitis, 1287 
observations on _ clinical use 
terramycin troches, 641, 642 
vesiculoerosive, treatment of, with aureo- 
mycin troches, 689 (Abst.) 
Stomatology, Thirteenth French Congress of, 
905 


(B. 


of 








1486 


Streptococcus viridans; effectiveness of oral 
and peroral penicillin on oral 
lactobacilli in human _ beings, 
1289 

Streptodornase, streptokinase and, treatment 
of antro-oral fistula with par- 
ticular reference to use of, 915 
(Abst. ) 

Styloid process, elongated, facial pain from, 
1144 (Abst.) 

fractured, of temporal bone, atypical 
facial neuralgia resulting from, 
1199 

Sulfonamides, penicillin and, antibacterial 
action of combinations of, 1465 
(Abst. ) 

Supernumerary mandibular premolar; 
teresting oral surgical cases, 370 

premolar tooth, vestigial, case of mutual 
impaction involving, 703 


in- 


Surgery, conservative, for removal of salivary 
ealeuli, 579 
of face and of maxillo-facial area, 908 (B. 
rev.) 
operative oral, 247, 357, 467, 579, 691, 805, 
917, 1149, 1261, 13738 
oral, 578, 682, 910, 1033, 1366 (Absts.) ; 
680 (B. rev.) 
manual of, 457 (B. rev.) 
medical conditions complicating, 357 
Surgical anatomy and physiology, 850 
Swellings in upper right maxillary area, his- 
tory of; localized arrested tooth 
development, 1305 
familial intraosseous 
(“cherubism”), 995 
Sympathetic nervous system, part played by, 
in pathogenesis of disorders re- 
sulting from dental malocclu- 
sion, 1047 
system; neuralgias and vascular 
face, 1417 
Syphilis, prenatal, dental stigmata of, 147 
Syrian hamsters, ten-day-old, effects of 
irradiation on forming dentition 
of, 1348 


of fibrous 


jaws, 


algias of 


T 
four- by five-inch skull plate, 
simplified fabrication of, 1274 
Teeth, discolored hypoplastic, 886 
fractured vital, 605 
Temporal bone, atypical facial neuralgia re- 
sulting from fractured styloid 
process of, 1199 
Temporalis muscle, 40 
Temporomandibular joint, case of unilateral 
ankylosis of, with malposed un- 
erupted mandibular molar, 588 
athritic, treatment of, by intra- 
articular injection of hydro- 
cortisone, 826 


Tantalum 


joints, 


SUBJECT 





INDEX 


in dentistry, clinical study of, 
965 
observations 
640 
Therapy, specific antibiotic, for iliac bone 
graft in mandible, 1396 
Thesaurismosis, lipid, rare case of eosino- 
philie granuloma’ and, in 
mandible, 800 ( Abst.) 
Thrombocytopenic purpura, idiopathic, 631 
Thrombophlebitis, cavernous sinus: review, 
1259 ( Abst.) 
Tissue, examination of; 
maxilla, 235 
growth, new, stimulation of, as adjunct to 
alveoplasty, 812 
removed, histologic examination of; leon- 
tiasis ossea, 210 


Terramyein 


troches on clinical use of 
? ’ 


lymphosarcoma of 


Tongue, cancer of; diagnosis and radio- 
therapy of cancer of mouth, 
111 

carcinoma of; carcinoma of oral cavity 


and jaws, 1387 

chondroma of, 1281 

fissured, occurrence of Fordyce spots, 
benign migratory _— glossitis, 
median rhomboid glossitis, and, 
in 2,478 dental patients, 1072 

lymphangioma of, 593 

pattern, fluorescent, observations on, and 
its relation to deficiency state, 
1425 

Tooth development, localized arrested, 1305 
germ transplants, osteogenic tendency of 


dentine after formation in, 
1315 
Topogenesis of mandibular permanent molars, 
850 
Torus mandibularis, four new observations 
of, 354 (Abst. ) 
torus palatinus and, occurrence of, in 


2,478 dental patients, 1134 
Toxicity, clinical, of epinephrine anesthesia, 
724 
Tracheotomy, emergency, 1410 
prophylactic; development and _ surgical 
intervention of early Ludwig’s 
angina, 282 
ease of Ludwig’s 
quiring, 822 
Transformation, growth and, of mandibular 
joint in rat; V. effect of panto- 
thenic acid deficiency from 
birth, 892 
reactions, allergic, prevention 
of; prophylactic use of anti- 
histamine in blood to prevent 
allergic transfusion reactions, 
463 (Abst.) 
Transplantation of third molar, 917 
Transplants, tooth germ, osteogenic tendency 
of dentine after formation in, 
1315 


report of angina re- 


Transfusion 
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SUBJECT INDEX 


Trauma, minor; granuloma pyogenicum of | 


oral cavity, 1325 

psychic, by previous unhappy dental ex- 
perience; practical aspects of 
psychosomatic dentistry, 425 
surgery, more, insertion into 
wounds left after; clinical ob- 
servations on use of absorbable 
hemostatic bone wax in dental 
and oral surgery, 1196 


Traumatie 


Treatment, diagnosis, prognosis, and, of loose 
tooth, 957, 1037 


| 


Tridione therapy, fatal agranulocytosis due | 


to, 1301 
Trigeminal neuralgia and mandibular joint 
dysfunction, 1145 (Abst.) 
Banthine therapy of, 915 (Abst.) 
decompression of trigeminal root and 
posterior part of ganglion as 
treatment in, 1034 ( Abst.) 
Trismus hystericus, 449 
periodic hysterical, case report on, 453 
Tryptar applied topically to oral mucous 
membranes, reactions to, 1025 
its application in endodontics, 898 
Tuberculoma; simplified fabrication of tan- 
talum four- by five-inch skull 
plate, 1274 
Tufts College Dental School, 346, 677 
Division of Graduate and 
graduate Studies, 798, 1361 
courses in oral surgery at, 1462 


Post- 


Tumor, benign maxillary bone; myxoma of 
maxilla, 927 
mixed, of palate, 1175 
of salivary gland type of palate; in 
teresting oral surgical cases, 
268 
salivary type, of palate, 830 
myxofibroma, 247 
pregnancy, 217 
close relationship to granuloma _pyo- 
genicum ; granuloma pyo- 
genicum of oral cavity, 1325 
Tumors, benign and malignant, of jaws and 
face, diagnosis and treatment 
of, 911 ( Abst.) 
epithelial; comparative pathology of 
oral neoplasms, 1078 
bilateral giant cell, of mandible, 1186 
central, of mandible, contribution to sur- 
gical treatment of, 1370 (Abst.) 
chondroma of tongue, 1281 
expanding, of maxillary sinus: 
lateral rhinotomy, 914 
giant cell, of jawbones, 1055 
of jaws, treatment of, 912 (Abst.) 
histopathology of ameloblastomas, 1111 
malignant epithelial; comparative pathol- 
ogy of oral neoplasms, 1080 
oral, 1371 (Absts.) 
mixed, of skin, 459 ( Abst.) 
of dental tissues; comparative pathology 
of oral neoplasms, 1081 
of head and neck; 
cytodiagnosis and biopsy, 1026 


value of 
(Abst. ) 


correlative study of | 


| 


1487 


Tumors—Cont’d 
of jaws, 685 (Absts.) 
value of roentgenograms in diagnosis of, 
82 
f mandible and maxilla; x-ray for diag- 
nosis and _ localization, 685 
(Abst. ) 
of maxillary sinus, clinical 
1366 (Abst.) 
of mesenchymal _ tissues; 
pathology of oral 
1081 
of neuroectoderm; comparative pathology 
of oral neoplasms, 1082 
benign jaw, benignity of, 685 


aspects of, 


comparative 
neoplasms, 


so-ealled 


(Abst. ) 
U 

Ulceration and bleeding; fatal agranulo- 
cytosis due to Tridione therapy, 
1301 

Uleers, leukemic, of thigh and ulcers of 
mouth due to “aminopterin,” 
acute leukemia with, 804 
( Abst. ) 

traumatic; diagnosis and radiotherapy of 

eancer of mouth, 108 

University of Illinois, 349 


City, School of Dentistry, 
Kansas City, Mo., 1461 

of Minnesota, 797, 905 

of Oregon Dental School, 1255 

postgraduate courses, 456 
of Pennsylvania, 678 
School of Dentistry, 1361 

Urine examination, significance of; editorial, 
1363 ( Abst.) 


of Kansas 


Vv 
Vascular algias, neuralgias and, of face, 1413 
Veins, facial retrograde phlebitis of, of un- 
known etiology, giving contra- 
lateral symptoms, 1405 
Vitalometer, high frequency, evaluation and 
use of, 1020 
Vitamin C deficiency; scurvy, 536 
E deficiency; pigmentation of rat incisor 
as index of metabolic disturb- 
ances, 782 
K therapy, pathogenesis of alveolar 
pyorrhea and, 1148 (Abst.) 
therapy, administration of, to individuals 
with poor fluorescent tongue 
patterns; observations on 
fluorescent tongue pattern and 
its relation to deficiency state, 
1425 


WwW 


Reed Army Medical Center, 903 
postgraduate course in oral sur- 

gery presented at, 346, 
Wax, absorbable hemostatic bone, clinical ob- 
servations on use of, in dental 

and oral surgery, 1195 

Wiring, circumferential, 912 (Abst. ) 


Walter 





1488 


fluorescent tongue pattern as 
revealed by; observations on 
fluorescent tongue pattern and 
its relation to deficiency state, 
1427 

Wound healing, experimental study of, 1033 
(Abst. ) 


Wood-Light, 


X 


X-ray burns, no; notes on early history of 
radiodontia, 78 
changes of teeth, mouth, and mandible; 
medical conditions complicating 
oral surgery, 363 
technique for fractures of mandibular con- 
dyle; fractures of mandibular 


condyle, 1150 
Xylocaine, toxicity of, 1143 ( Abst.) 


SUBJECT 


INDEX 
Z 

Zygoma, fracture dislocation of, method of 
treatment, 911 (Abst.) 

Zygomatic arch, roentgen diagnosis and re 
duction of fracture of, 684 
(Abst. ) 

Zygomaticomaxillary fractures, utilization of 
Gillies and Caldwell-Lue_ tech- 
niques for reduction of, 278 


Editorials 


Hysterical Syndromes, 35: 

Percy Rogers Howe, 243 

The Forgotten Branch of Dentistry—Endo 
donties, 245 
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Latitude and longitude (spread) and depth might 
adequately define ordinary local anesthesia. The 
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Just Released 


Periodontia 


A Study of the Histology, Physiology, and Pathology of the 


Periodontium and the Treatment of its Diseases 





HENRY M. GOLDMAN, D.M.D., Director of the Riesman Dental Clinic, Beth Israel 
Hospital, Boston, Mass.; Postgraduate Faculty, School of Dentistry, University of 
Pennsylvania; Lecturer in Dentistry, Columbia University. 


Third revised edition, 790 pages with 525 illustrations, including 12 in colors. 
Price, beautiful, durable cloth binding, $16.00. 


@ Many changes in periodontia have occurred since the second edition was written, not 
only in the knowledge concerning the etiology and pathogenesis of periodontal diseases, 
but also in the technical procedures in therapy. The text has been completely rewritten 


with this new material added. 


@ Th= basic preblems in the field of periodontia are discussed in such a manner that the 
student and practitioner may receive an intelligible, up-to-date picture of examination, 
diagnosis, and therapy of the diseases of the supporting and investing structures of the 
teeth, shorn of the ultimate of irrelevant detail, by offering as clearly as is possible at 
this time an exposition of the nature of the various disease processes. The text has been 
prepared for both students and practitioners of general dentistry, integrating the subject 
matter to the status of the general problems of dentistry and dental therapeutics. 


@ In this text it has been emphasized that each case of periodontal disease is an entity in 
itself and that although it may follow a definite pattern, a plan for therapy must be 
worked out on the findings pertaining to the particular disease process at hand. To 
obtain the knowledge for applying this principle, the text has been divided into twelve 
sections and twenty-nine chapters. Stress has been placed upon the etiology, examina- 
tion, diagnosis, and techniques of therapy. To correlate etiology and diagnosis to the 
underlying tissue changes, the anatomy, physiology, and pathology of the periodontium 
have been presented in such a fashion that both student and practitioner can understand 


the basic principles involved. 


@ Terminology in periodontia still remains in an unsettled state, although in the more 
recent time there is seemingly more uniformity of opinion regarding the basic nature 
of the various disease processes of the periodontium and hence more unanimity of 
terminology. In this text the recommendation of the Committee on Terminology and 
Classification of the American Academy of Periodontology (1953) has been followed. 
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",...it is the dentist's 

responsibility to provide 
a home care regimen which 
is not only effective, but 
simple and brief." 





"Controlled experiments were 


conducted. 
...on 117 patients, results 
have been most gratifying.” 
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optimum maintenance of the soft tissues 
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on the national market today 
contains a long acting 
anti-enzyme | . 
reported in the Journal 
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a completely new dentifrice formula... 


The Lambert Company sponsored research at a great 
midwestern University and helped in developing “all 
day” anti-enzyme dentifrice formulations. This was 
initiated as a three year program which involves thou- 
sands of people on laboratory and clinical observation. 


Now other dentifrices claim anti-enzyme action. This kind 
of “anti-enzyme” action is only temporary—less than 4 
hour, even with ammoniated or chlorophyll—whereas with 
Antizyme, activity lasts for 12 to 24 hours after one brush- 
ing. This is the significant fact of the new development. 
With routine mouth care, i.e., twice daily brushing, the 
pH on tooth surfaces can be maintained above cariogenic 
levels continuously—all day, all night. 
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for 9 out of every protection protection 

after one brushing with after 
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Antizyme and described anti-enzyme. Tooth Paste 


in the Journal of 
Dental Research, gave G™ FB 
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decay acid control + ° 


10 people tested, the 
long acting anti-enzyme 








“ask your dentist” 


Our advertising to the laity generally carries a statement 
advising regular visits to the dentist—that “only long-term 
clinical study over a period of years can establish the full 
efficacy of this new principle in caries control.” 


Samples of Antizyme Tooth Paste are available to dental prac- 
titioners. Please send request on your professional letterhead. 


LAMBERT PHARMACAL COMPANY DIVISION OF THE LAMBERT COMPANY, JERSEY CITY 6, NEW JERSEY 





Textbook of 
Functional Jaw Orthopaedics 


By 


Professor Karl Haupl, M.D. (Innsbruck) Professor of Dental Surgery, University Dental 
School, Innsbruck; late Professor of Dental Surgery, University Dental School, Prague; 
late Professor of Dental Surgery, State Dental School, Oslo. William J. Grossmann, M.D., 
(Prague), L.DS., RCS., Eng. Orthodontic Consultant and Lecturer in Orthodontics, 
University College Hospital Dental School, London. Patrick Clarkson, M.B.E., M.B., B.S., 
(Lond.) F.R.C.S. Honorary Civilian Consultant Plastic Surgeon, The Queen Alexandra 
Hospital, London; Plastic Surgeon, Ministry of Health; Casualty Surgeon, Guy’s Hospital; 
a Plastic Surgeon, ndon County Council; Plastic Surgeon, Royal Northern 
ospital. 


408 pages, with 536 illustrations or 309 figures. Price, cloth, $12.00 


oJ N THIS textbook on Functional Jaw Orthopaedics the authors have 
endeavoured to present an up to date view of the theoretical basis 
and the practical aspects of functional orthodontic therapy. The latter aims 
at bringing about, as far as is possible, the necessary tissue changes by means 
of functional stimulation. In addition, the book covers the use of active 
removable appliances such as were developed by A. M. Schwarz. 


In the chapter on Aetiology and Diagnosis the authors have tried to survey 
the views held by all those dental schools which have been primarily respon- 
sible for the development of the removable appliance. 


Certain methods of diagnostic investigation, of which profile X-ray is an 
example, could only be dealt with in outline. Views on their value as an aid 
in prognosis are still too controversial to be included in a book the prime 
concern of which is with the practical use and scope of the active and remov- 
able orthodontic appliance. 


In the section on Histology is given an account of the histological investiga- 
tion of cases treated by functional appliances, together with the results of 
animal experiments designed to show the influence of function on develop- 
ment. Articular transformation could be given only limited space, but we 
hope to produce a monograph on the subject in the near future. 

A chapter on orthodontic surgery is included, as the authors are of the 
opinion that the closest co-operation between the plastic surgeon and ortho- 
dontist is necessary if the best functional and aesthetic results are to be 
achieved in those cases which will not respond to conservative orthodontic 


therapy. 
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The singing child on this year’s Christmas Seal is a symbol 

of hope and faith in the future, and a pledge to the present. 
The hope is the eventual eradication of tuberculosis . . . 

ihe faith is in the proved methods of your national, 

state, and local tuberculosis associations. 

The pledge is your joining with 13,000,000 of your fellow 
Americans who this year will buy and use Christmas Seals. 
Contribute today and join in singing 

to ail humanity, to all the world, 

“Happy Christmas, Little Friend.” 
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